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EXPLANATION. 


Due to the arrangement of the material, the binders found it 
impossible to place the plates of Wenzel, Gates and Wood any¬ 
where except at the end of the volume. These plates are not 
named, only numbered. They come in three series. 

Series 1, numbered consecutively Plate I (fig. 1) to Plate 
XI, (fig. 19) goes with Wenzel’s paper. 

Series 2, numbered 2 to 20, goes with Wood’s paper. 

Series 3, numbered V to XXI b, goes with Gates’ article. 
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M1NUTE8 OF ITEE EIGHTEENTH ANNUAL MEETING OF THE 
ACADEMY OF SCIENCE. 


OOIJNCIL MEETING. 

March 27, 1 P. M. 

The meetinf^ was called to order by the President. 

.Members present were: Praeger, Jefferson, Sheraer, Leverett, Taylor, 
Kul liven, CHltner, New<-ombe and de Zeeuw. 

An invitation from the American Philosophical Society at Pliila- 
delphia inviting the .Ycademy to send a delegate was read by President 
Praf^er. Professor Hobbs offered to represent the Academy, but, since 
lie was also a member of the Philosophical Society, he thought it might 
Ik* well to appoint someone else. Dr. Euthven moved to have Dr. G. 
Carl Huher, at present resident in Philadelphia, represent the Academy. 
The motion was seconded and carried. 

RICHARD DE ZEEUW, 

Secretary’. 


GENERAL MEETING OP THE ACADEMY. 


March 27, 3 P. M. 


The meeting was called to order by President Praeger. 

A motion was made to appoint a committee to audit the Treasurer’s 
books. Seconded. Carried. 

The Chair appointed Professor Leverett and Dr. Hus. 

Professor Newcombe made a motion to adjourn. Seconded. Carried. 

RICHARD DE ZEEUW, 

Secretan*. 


COUNCIL MEETING. 

March 28, 8 A. M. 

The meeting was called to order by President Praeger. 

Mmbers present were: Praeger, Hobbs, Newcombe, Giltner, Walker, 
Rutbven, Taylor, Jefferson and de Zeeuw. 

The report of the Committee on Policy was read by the Chairman 
of that cwnmittee. A motion was made to accept the report as it stood. 
Seconded. Carried. 

A motion was made by Bryant Walker to tender Professor A. A. 
Michelson an honorarium of |23.00 in appreciation of his lecture at the 
public meeting the previous evening. Seconded. Carried. 
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It was moved and seconded lliat a conmnttee consisting of the Director 
of the Geological Survey, the Secretary-treasni*er of the Academy and 
the Librarian of the University l>e appointed to take np with the State 
Auditing Committee the mnoval of the restrictions concerning the num¬ 
ber of page^^ of the annual report and to make such improvements in 
the paper, binding, form and substance of the report as in their judg¬ 
ment is necessai-^’ and desirable. Carried. 

The following resolution was offered by Professor Newcombe: 

Resolved, That the thanks of the academy be hereby extended to 
Geo. D. Khafer for his efficient sendees as S<M‘retaiw-Treasurer ajfu 
hMitor of the Academy, during the three years of his unselffsh activities 
in these offices. Seconded. Carried. 

It was moved and seconded that the following list of applicants foi‘ 
membersJiip to the Academy be favonibly re])orted to the general meet¬ 
ing. Carried. 

List of names submitted: 


R. A. Turner. 


A. H. I^ovah. 

Rachel Beiiham. 


Geo. Ia LaRue. 

F. A. Spragg. 


Helen M. Martin. 

G. W. Hood. 


L. Zae Northrup. 

Geo. Bouyoucos. 


R. F. Sprague. 

Elizabeth Thomi)son. 


(jhas. H. Merrill. 

W. H. Fi^ench. 


Jessie McNall. 

R. G. Hooi)ingarner. 


W. (). Hollister. 

J. 0. Linton. 


AV. Stewart. 

Arao Itano. 


Jett'erson Butler. 

Chas. N. Frev. 


Karl A. Guthe. 

R. P. Hibbard. 


Walton H. Hamilton 

V. M. Shoesmith. 


S. Mc(^ Hamilton. 

Harry Musselman. 


O. i\ Glasser. 

William Marti. 


Ada Kathleen Dietz. 

R. J, Baldwin. 


Sarah D. Mcl£ay. 

Ruth F. Allen. 


Berni<*e L. Hang. 

D. R. Scott. 


r. E. McCain. 

A. F. Shull. 

E. M. Houghton. 


L. Ixiiiore Conover. 


Edgar M. Ledyard was iiroposed as a coiTesi)onding member. 

The following resolution was offei’ed by Professor Newcombe: 

Be it Resolved, That the Michigan A<*ademy of Science tender to 
Professor A. A. Michelson its warm appi*eciation of his courtesy in 
responding to the request of its ('ouncil to deliver an address at the 
annual metding of 1912. Seconded. Carried. 

A motion was made and seconded to appoint a committee td <*onfer 
with the people interc^sted in Physics and Chemistry to see whether 
there is any desire to form a Hiysics-Chemistry Section. Carried. 

The Chair appointed Professor Hobbs and Newcoml)e. 

A motion was made and seconded that the secretary be instructed 
not to honor bills for assistance presented by the Vice-Pi*esidentK after 
this date. Carried. 

RICHARD i)E ZEEUW, 

Secretary. 
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COUNCIL MEETING. 

March 29, 8 A. M. 

The meeting was called to order by the President. 

Members pi’esent were: Praeger, Taylor, Leverett, Newcombe, Hobbs, 
Smalley. Pollock, Ruthven and de Zeeuw. 

In addition to the people recommended as new members for the 
' o*adeiny at the last meeting of the Council, Miss Bernice L. Hang was 
aL^o recommended. 

A motion was made that the secretary be instructed to inform the 
Agricultural Section to elect a Vice President and to send the name 
to the President for ratification. f>econded. Carried. 

The following are the nominations made for Vice-Presidents of the 
dilTerent sections: 


C<H)graphy and GeologA’ .R. C. Allen. 

Zoology .Peter Okkelberg. 

Botany.Ernst A. Bessey. 

Sanitary and Medical Science.C. A. Behrens. 

Economics ..F. T. Carlton. 


Dr. Pollock moved that these names be recommended to the General 
Meeting. Seconded. Carried. 

Professor Newcombe nominated Dr. de Zeeuw as Se(?retary for the 
coming year. Seconded. Carried. 

Professor Newcombe nominated Mr. Bryant Walker as President for 
the coming year. Dr. Ruthven nominated Professor E. C. Case for the 
same office. Mr, Walker withdrew his name. Mr. Walker moved that 
the Secretary be instructed to recommend Professor Case. The motion 
was seconded and carried. 

Professor New'combe nominated Dr. Ruthven as Librarian for the 
coming rear. Seconded, Carried. 

RICHARD DK ZEEUW, 

Secretary. 


GIONEIUVL BUSINESS MEETING. 


March 29, 9 A. M. 

The meeting was called to order by the President. 

The feasibility and advisability of having a summer session of the 
Academy was discussed. Bryant Walker moved that the matter be in¬ 
ferred to the Committee on Policy which is to report in regard to this 
matter at the December meeting of the Council, Seconded. Carried. 

The Treasurer’s report was read and approved. 

The names of the new^ officers recommended by the Council were 
read. Dr. Ruthven moved that the Secmtary be instructed to cast a 
unanimous ballot for all as read. Seconded. Carried. 

The list of new members recommended by the Council w’as read. Mr. 
Walker moved that all be accepted as read. Seconded. Carried. 

3 
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Dr. Hobbs moved that the old Committee on Policy be retained^ 
ex(Ti)t that W. E. Vraegev be appointed to succecfl Dr. Hobbs as chair¬ 
man of the committee and that Dr. Ruthven lie added as an additional 
member of the commitle(\ TTpon objection from Professor Praeger, Dr. 
PTnbbs modified his motion so as to make Professor Newcombe chair¬ 
man of the committee instead of Professor Praeger. Professor New- 
combe amended the motion so as to include Dr. Marshall as a member 
of the committi^e. The aim^ndment was acce])ted by Dr. Hobbs. The 
motion as it st(K)d w^as seccmded and carricnl. 

The Committee on Policy is thus composed of the following members: 
N(*W(*orabe, Hobbs, Kovy, Keigliard, IVaeger, Walker, Rnthyen and Mar¬ 
shall. 

Th(‘ Librarian’s report was read and accepted. 

A motion w^as made to adjourn. Seconded, (’arried. 

RICHARD i)i: ZRECW, 

Secretary. 


REPORT OF THE TREASURER. 


Exi)enses: 

Stamps and envelopes . 

Diayage . 

Honorarium to A. A. Michelson. 

Assistance in mailing prelihiinary report . 

Assistance in mailing annual imogram . 

l^awrence & Van Riiren Printing (’o., for printing of pre¬ 
liminary re})or(s and annual ]»rograms. 

C. S. Robinson, for stenographer . 

Robert Smith Printing (^o., for :{,t)00 letterheads . 

Window signs and cards Ln* the annual me<‘ting. 

Janitor at the annual m<H‘ting. 

Total . 

Receipts: 

Ralance received from former Treasurei*, Oeo. D. Shafer, 

Dec. 22, Pill. 

Other rec(Mi)ts, from Dec. 22, Ibll, to June J, l!)12. 

Total iwei])ts . 


ifl!) 47 

1 Jtl 
20 tIO 

1 00 
1 00 

25 00 

2 27) 
12 57 ) 

4 87) 
2 00 


|)I4 

42 

|>(5S, 

20 

148 

50 


7!) 

!)4 

42 


Ralance 


$122 JT 
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COMPLETE LIST OF PAPKKS AND ADDKESSES PRESENTED 
AT THE EIGHTEENTH ANNITAL MEETING OF THE 
MKTTIGAN A('ADEMY OF S(HEN(T:. 

1. ProsidonRiI Address: Plniit Rreedin^, AV. E. PnH‘<»<*r. 

2. A brief rei)oi‘1 from tli<‘ director of tlie (Jeolo«i('nl tind Riol(»gical 

Survey of Mu’liigaii eone(‘riiiiig the woi-k of tiie Survey for 
the year, K. i\ AI leu. 

Report of tlu‘ Ghi(‘f Stjite Naturalist, A. (J. Ruthveii. 

4. A Syiii]N)sium U])o;i Re<*ent \'iews Goueeruing the Nature of the 

Eartli's Iut(U‘ior. 

Tl»e View <»f au Astronomer, W. 4. Hussey. 

Tlie \'iew of a Ph,\si<‘ist, A. A. Mieh<‘Isou. 

Th(» Vi(‘W of a (leologist, Wm. H. Hobbs. 

Tt. IMildie Address: Iridescent Colors of Rirds and Insects, A. A. 
Michelson. 

t»^ rnreportcMl ^lichigan Fungi for 1911, i\ H. Kautfmau. 

7. Preliminary last of Michigan Mosses, i\ H. Kautfmau. 

5. An Optiiimm Culture Medium for a Fungus, 4. H. Pollock and 

Rose M. Taylor. 

9. A Working Kiw to the Species of Solidago ()<*curring in ]Mich- 
igan, Chas. H. Otis. 

19. A “Clearing House'' for Reports on Fungus Distribution, E. A, 
Ressey. 

Ittio. Demonstrations of hbtdotropliic and Ectotro]ihic Mycorhiza, W. 
R. McDougiil. 

11. Rehavi<ir of Main and Lateral Stems When Displaced from their 

Normal Ihisition, F. C. Newc<mibe. 

12. Indications of I nduc(*d Apogamy in Onoclea Struthio])teris, Eliza¬ 

beth D. Wuist and C. H. KaulTmaii. 
l.’l. Th(‘ .Meat'tirement of Tree growth, (\ L. Hill. 

U. The Cse of the (jfuadrat ^fethod in Ecologii-al Fitdd Work, H. 
A. Gleason. 

IT). Plant Succession ou Lumbered Districts, Fred A. Loew. 

Iti. An Asjjeii Association in Northeiu ^liehigan, R. E. (itiick, 

17. 41ie Su(‘c*essional Ivcdationships tin* IMant AsscM-iations of the 
Douglas Lake Regioti. F. C. Gates. 

IS. Some* Studies on the* Structure of H\droph\lic JA*aves, Geo. J, 
Keenan. 

19. The* Plant Diseases of Michigan, G. H. Coons. 

29. Tin* Anihic^pogiaphy of Nortli America, ^I. S. >V. 4ellei*xo? . 

21. Souk* Considerations Concerning the Place and the* Origin of 

Lava Reservoiis, Wm, H. Hevbbs. 

22. Recent Data Redating to the Structure of the* Pre*-Cambrian West 

of the Iron River Distried, ^Michigan, R. C. Allen. 

24. The Age of the Kew(*enawan Series, A. C. Lane*. 

24. Some? Interesting Changes in the Optical 19e)])erti(*s e>f Crystals 
with 4V*mperature, E. H. Kraus and L. 4. Youngs. 
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25. Additional Notes on the Geology of the Detroit River Area, 

Thomas Nattress. 

26. Notes on the Geology' of the Jeinez Quadrangle of North Central 

New Mexico, E. C. Case. 

27. Review of the New Geological Map of North America. E. C. 

Case. 

28. Deformation of Reaches in the Lake Superior Basin, Frank 

Leverett. 

29. To[)ographic Maps of Michigan, Frank Leverett. 

30. The Origin of Continental Forms, IT, Howard B. Baker. 

31. Maps of the Old Distributaries of the St. Clair and Detroit 

Riv^ers, F. B. Taylor. 

32. The Ethical Implications of Economic Theory, Walton H. Hamil¬ 

ton. 

33. Scientific Management and the Wage Earner, Frank T. Carlton. 

34. The Status of AVorkinen’s Comi>ensation Legislation, Edward H. 

Ryder. 

35. The Cost Theory of Railway Rates, Heniw C. Adams. 

30. General Discussion of the Reimi^t of the Michigan (Commission of 
Inquiry into Taxation. 

37. Results of the ^lershon Expedition to the Charity Islands, Lake 

Huron: Amphibians and Reptiles, Crystal Thompson and 
Helen Thompson. 

38. Some Bird and Afammal Re(*ords for Michigan, N. A. AVood. 

39. Directions for (Collecting and l^reserving Sj)ecimens of Reptiles 

and Amphibians for Museum Purposes, A. G. Ruthven. 

40. The Brec‘ding Birds of the Charity Islands, Lake Huron, with ad¬ 

ditional Notes (»n the Migrants, N. A. AVood. 

41. On the AVisconsin Wood-Frog, Helen Thompson. 

42. The I*ickerel Frog, Rana palustris LeConte, in Michigan, Crystal 

Thompson. 

43. Notes on the Phyllopod Crustacea, A. 8. Pearse. 

44. Notes on Michigan Crustacea. 2. A New Micliigan Asellus, 

A. H, Pearse. 

45. External Conditions and the Growth Period in the Eggs of 

Hydatina senta, A. F. Shull. 

46. The Influence of Egg and Sperm in InheritaiK'e of Egg Char¬ 

acters in Hydatina senta, A. F. Shull. 

47. The Origin of Continental Fonns: 3. A Preliminary Note on the 

Faunal and Floral Relations, Howard B. Baker. 

48. A Collection of Mammals from Osceola County, Michigan, O. J. 

AVenzel. 

49. The Pawlow Method in Animal Psychology Applied to the Fresh 

AVater Snail, Physa, Elizabeth Thompson. 

50. A Demonstration of the Skeleton of a Cotylosaur from New 

Mexico, E. C. Case. 

51. Pseudohermaphroditism in the Brook Lamprey, Peter Okkelberg. 

52. Factoids that Determine the Location of the Borings of the Yel¬ 

low-bellied Sapsucker in the Yellow Birch, Margaret W. Tag¬ 
gart. 

53. Report on the Zoological Work Done at the Biological Station 

of the University of Michigan at Douglas Lake, Jacob Reighard. 
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54. Cestod Parasites of Fresh Water Fish, G. L. LaRue. 

55. New Methods of Makinfj m toto Preparations, G. L. LaRue. 

56. The Distribution of the Ancylidae, Bryant W'alker. 

57. I^reliminaiw Report on the Ecology of the MolJusks of the Doug¬ 

las Lake Region, H. Burrington Baker. 

5.^. The Origin of the Genn Cells in the Toad Fish, Emory Sink. 
5f), The Application of Calorimetric Methods in the Study of Em¬ 
bryology, O. C. Glaser. 

Notes on the Ampliibia and Mammals of Gratiot County, Mich¬ 
igan, 11. M. McCurdy. 

61. The History of llie Germ Cells in the Paedogenetic Larva of 
Miastor, K. W. Ifegner. 

Clieck-List of Micliigaii Lejudoptera : T. Rhopalocera (Butterflies), 
W. W. Newcomb. 

6;j. On Some Amphibians and Reptiles from the State of Vera Cruz, 
]Mexi(‘o, A. G. Ruthven. 

r»4. Prevention of Infant IMortality, Fran(*is Duffield. 
i‘>.5. Fever: 11s Nature and Signiflcance, V. C. Vaughan. 

6(J. Fermentation of Brine Pickles, Otto Rahn. 

67. Bacteriological Stiidie.s on the Keeping Qualities of Butter, C. 
Brown. 

6>S. The infiinmce of Certain Acid-Destroying Yeasts upon Lactic 
Bacteria, Zae Northrup. 

611. Practical ]\Iilk Inspection, W. A. Price. 

70. (1) Standardization of Rabic Virus. 

(2) The IModnction of Immunity by Means of Dialyzed Rtibic 
Virus. 

(H) The Passage of Rabic Virus Through the Berkefeld Filter, 
J. G. Cunmiing. 

71. ]]fle(*ts of Dialysis on Serum, C. A. Doty. 

72. The Virulence of CuKures of Tr. Brucei, C. A. Behrens. 

75. The Viability of the Rat Ultra Virus, W. A. Perkins. 

74. Tmmunity by Berkefeld Filtrates of Cultures of T. Lowisi, R. 

(diambers. 

75. Immunity Against tJie Ultra A'irus of Rats, W. A. Perkins and 

R. (Oiambers. 

76. The Toxic l*roducts Formed in the Cleavage of Casein, R, W. 

Prytn*. 

77. The Standardization of Disinfectants, M. L. Holm. 

IS, The Relation of B. fusiformis to Membranous Angina, Q. O. 
Gilbert. 
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PLANT KREEDTNG. 

As man eals plants, or other animals lliat live on plants, and as 
man must eat to live, the plant relation is the most fundamental in the 
historv of the rare. And as man advaiues in civilization and adds a 
hundredfold to his necessities as well as to his comforts and hixiines, 
this relation remains as dominant as ever tho far more complex. The 
course of history, the evolution of society, the character of civilizations 
can better be interpreted in terms of this primary Imtanical relation¬ 
ship than by any other one factor. Primitive men, like the savages 
of the tropical jungles, are individually and socially at the mercy of the 
plants that surround them. More advanced but stationary societies 
exist where peculiar botanical conditions urge man to hoi)eless effort, 
as the Bedouin dependent on the desert oasis or the Eskimo whose 
only available food supply is the animal life that relies on the algae 
of the ar<*tic seas for subsistence. (h*vilization began in regions where 
natural conditions were ])oor but where cultivation or irrigation offered 
a large and certain crop. Thus forced to work for a detiiiite end all 
the great nations of antiijuity arose in semi and countries Persia, 
Assyria, higypt, Mexico, Peru led the way, till man lennied to work 
not by necessity but by choi<*e, when the power moved to lands of greater 
natural fertility or to those that controlled the trade roules. And 
so with the tril>es and nations of all climes and ages, as they gained 
(Control of the plants or the product of plants so miglit they be i»rosper- 
ous and progressive. ^‘The only conquests that hav<‘ endured,'' says the 
Italian historian Feri'ero, are those of the plough.'^ 

It is ])erhai)s a little humiliating to think that many of our useful 
plants and most of oui‘ domestic animals wer(‘ brought into subjection 
before the dawn of history or even of tradition. Somewhere in the 
stone or bronze age the work was done and the centuries since cannot 
show its equal. But what is more strange, in some way those primi¬ 
tive men so changed the animal or plant that it was a new variety, made 
by man for his own needs. Often ail trace of the wild ancestor and 
the place of its origin is lost. Where did our cat or dog or hoi*se come 
from, our barley, apple or turnip? We can only speculate. Who first 
saw an ear of corn? The Indians cultivated maize over a wide area 
when America was discovered, but no such plant has been found in a 
wild state and it is only supposition to trace it to a cross between 
ceiTain Mexican grasses. Perhaps the mystery of the origin of our 
greatest crop will never be solved. 

To separate intentional plant breeding from incidental or accidental 
is often impossible. It would seem that the art has been practiced by 
man quite unconsciously and without further aim than the immediate 
crop^ The ultimate result is quite uncertain but often very remarkable. 

On the sea-cliffs of Europe there grows a small straggling plant known 
to botanists as Brassica oleracea, tho the leaves are edible it is an un¬ 
promising looking species for the garden and he must have been a 
daring and imaginative man who first planted a cabbage. Yet it was 
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probably in cultivation before the final western movement of the Ai^yan 
race and in the time of Pliny several varieties wei*e i*ecogni5&ed in 
Italy alone. Today from Kuch l^ejfiniiinjijs, we have ainonf< others the 
cabbaj>:e with its terminal bud enormously enlarged, the kale with small 
bud but large curled succulent leaves, the brusselssprout with small 
lateral buds crowded on the stem, the kohhmbi with the stem itself round 
and edible, tlie cauliliower, ])erhaps the most extraordinary of vegetables, 
with the small thin flowers of its wild an(*estor developed into a great 
solid white edible mass of stems and buds. 

Kven in modem limes horticultural forms have originated and be¬ 
come widely spread whose story is already lost. The <*acti are an 
American group of plants miw common throughout the dry regions 
of the world, especially those with edible fruit known as prickly i)ear8. 
The settlement of our southwest has brought these ])Janls into recent 
prominence and the Department of Agricultum set itself to find a 
spineless cactus suitable to our conditions. There am now growing in 
its exf>erimental gardens a score of spineless cacti gathered from every 
continent, tin* Mediterniiiean rngiou furnishing the gre«iter iniml)cr and 
the Island of Malta a ]ajT*ti(*ularly fine variety without spines on its 
stems or seeds in its fmit. It is believed alsuit ten of these fomis will 
l>e of permanent value in this country. Hut how did tlu^e arise? 
In no case can the growers thi*ow any light on their history. They have 
not Irhhi produced by any hortieulfurist nor even by })eoides aeiiuainted 
with scientific jdaut brmling. The Mexicans 1<K>k pride in their s]dne- 
less ca<*ti before the time of rolumhus and it is prohnhle that m(»st of 
the fonns caim* from them, hut it is possible that some are endemic. 

There' am few plants that furnish a gmater vai*iei> of products to 
a primitive peo]>Ie tliau the eoeoanut palm. The meat, shell and husk 
of th(* nut, the bud, leaves, flower-bud. wood, roots all have use's. Pre>b- 
ahly of American origin it is now cultivated threuighe)ut the Tre>pics 
e)ften by barbarous |)eoj)les with crude iel(*as of agrie ultum. Yet this 
one specie's has Ikv'ii broken into many feuans. anel about fifty e»f tJiese 
varieties are ree-ognized in the Malayan region ahine. 

While domestication in itself has led te) the amelie)ratiem e>f plants 
it is not to 1 r supposed that in ancient times the pvo])agatiem e)f selected 
varieties was ignored, ^^eloction among animals for breeding purposes 
is mentioned by ITomer and in the hook of (iene.sis, but I do not know 
of the sjR'cjflc notice of plant breeding at any such early date. Vergil 
tells of the continuous sele<dion of the best wheat for smd, but too 
often in history has the hushaiidmairs work Ikh'ii despised and his 
dicing immcordrf. But with the revival of leaniing tl»e iutemst in this 
art also was awakened. To illustmte let us rtniew the history of our 
carnation. It is mentioned by Thephrastus along with the iris, rose, 
violet and narcissus as cultivated by the Gmeks who gave it the scien¬ 
tific name it still bears—Dianthus, When its original lilac color was 
changed to pink and then broken into red and white, we do not know 
but it w^as previous to the sixteenth century of our era, at which time 
its cultivation greatly increased. The gardeners of Italy, Prance, Hol¬ 
land and England contributed so many varieties that Gerard writing 
in 1697 says, great and large volume would not suffice to write 
of every one at large and in particular,” In 1613 Besler figured 
nations grown in Switzerland three and one-half inches across. In 
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1702 John Ray catalogued 360 distinct kinds and in recent years Vil- 
morin states that some dealers offer as many as 2,000 different kinds. 

The past century has seen a greater increase in the number and ex¬ 
cellence of cultivated varieties than all the prec’cding centuries. Plants 
long domesticated have been wonderfully developed. If we contrast a 
list of American grown fruits published by Coxe in 1818 with a similar 
list in 1908—ninety years later—we will realize this: 


Apples . 133 2,138 

Pears . 65 2,567 

Peaches . 38 447 

Plums . 18 522 


A comj)arison of the grains, vegetables, or flowers would show a simi¬ 
lar increase. AA'c* have here a store of wealth unknowm to our fore¬ 
fathers. Rut what is most encouraging is tliat the discovery of new" 
forms has steadily increased. In the future the first decade of tin* 
Twentieth Century will be looked upon as epoch making in the history 
of plant biwding. Let us consider the reasons. 

First, J w"ould place cor)iKU‘ation and cor>|H‘rative methods. The 
people as a whole are inter(*sted in the movement, the increase of rural 
wealth and the conservation of our rc'sources are national (piestions. 
The Department of Agricullure is at work throughout the land, each 
stale has its exiKM’iment station and agricultural college. A large num¬ 
ber of trained exi>erts can l>e ])ut to work on each and every problem. 
The graduate schools of our universities contributc‘ largely to the more 
theoretical side. The exchange of knowledge is world-Avide. no man 
need w"ork alone and every effort is made to si>read the results of work 
rapidly, accurately and cheay)ly to all wiio can juoftt thereby. 

Secondly, the opening of little known regions of the earth and ra])id 
transportation promise amazing results in the near future, tho indeed 
much has been already accomplished. The colonists had to bring their 
plants and seeds from Western Europe where the climate is totally 
different from that of <mr Ejislern States and the methods of culti¬ 
vation unsuited to our conditions. Under these circumstances wdiat the 
Aineri(*aii breeders accomplished is surprising, and as the Star of Empire 
moved westward into new" lands and climates, new" i)lants were developed 
to meet the needs. The long list of names of American plant breeders 
des<?rves a conspicuous place in our Hall of Fame, tho they are now' 
mostly unknown except to the specialist. As early as 1818 in Coxc^s 
list, l>efore mentioned, of 133 varieties of apples 68% were American 
productions and at the present time of over 2,000 varieties grown in the 
States less than 1% came from abroad if we exclude the recent Russian 
importations. 

But today the plants of the world are available for experiment. Every 
comer of the earth is ransacted by agents of our government or of 
private Arms. Whatever the climate or soil may be the suitable species 
are imported and proi)agated. The experiences of other lands are 
available. We watch the results of foreign breeders and import their 
creations. The immediate results have been w’onderful, but the oppor¬ 
tunities |or the future are greater far. 

Thirdly> the opening years of the present century were marked by 
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the publication of researches in heredity, in hybridity and in variation 
of quite unprecedented importance. The practice of plant breeding had 
in the past been purely empirical. No laws seemed to govern the appear¬ 
ance of varieties or the result of crosses. The breeder sean^hed for 
improved races among a confusion of fomis quite uncertain as to what 
he might find, or when found, if the improvement could be fixed. The 
evolution of our domestic plants is more creditable to human patience 
than to human knowledge. But tho we have been working in the dark, 
light is breaking. The extremely complex laws that govern the evolu¬ 
tionary process are now partially known, already they are influencing 
practice and wiien more fully understood the effect will be of the 
gi*eatest importance and value to mankind. It was the evolution of 
our domestic races, the artificial selection of plant and animal breeders 
that was so largely used by Darwin to establish the law' of natural selec¬ 
tion and the tlieory of organic evolution. If practice can thus contrib¬ 
ute to theory reciprocity is to he expected, for plant breeding is simply 
evolution under i)artial human control. 

The practice of ]dant breeding in its simplest terms is the selection 
of desirable varieties. The factors are variation and selection, and 
of these variation is the imme critical. Selection is the human factor 
but ineffective without variation to work with. Before taking up varia¬ 
tion W’e may satisfy ourselves as to man^s ability as a selector. 

Tlie power of discrimination may be develojHMl in the man who lives 
among his plants to an extent almost beyond belief. To find among 
thousands of young planbs the slight variation which may lead to an 
improved strain is no easy task. Often plants must be selected not 
by one but by a combination of characters. Still more remarkable is 
the ability to sele<‘t jilants not by the desired quality itself but by 
associated characters. Children who work in the flower gardens of 
France are able to separate the stocks that will luive single or double 
flowers when they are still seedlings, even tho the seed came from the 
same parent. Quinces have l>een sele<*ted before they had either flow^ei*s 
or fruit. Yerlot mentious a gardner who could distingnisli 150 kinds 
of Camellia when not in flower, and according to Darwin, it is posi¬ 
tively asserted that the fiimous old Dutch florist Voorhelm, who kept 
about 1,200 varieties of hyacinth, was hardly ever de(‘eiv(Hl in knowing 
each variety by the bulb alone. 

For successful w ork the trained eye will not suffice but an ideal must 
be in the mind of the breeder. The selection must be made, as oppor¬ 
tunity offers, towai*ds a desired tyi)e. The end to he attained may be 
a development, a suppi’essiou, or a change. It may he in color, size, 
strength, height, shai>e, flavor, i>erfuine, hardiness, time of maturing, 
rc^sistance to disease, resistance to drought, absence of spines, doubling 
of flowers, or what not. And no matter what it may he still the plant 
must be considered as a whole, for a single weak point may spoil a dozen 
good ones. 

But the methods of modem agriculture will not long be satisfied 
with simple observation. At the Svalof experiment station—which has 
become a model for breeding of grains to the wdiole world—^the most 
exact methods of weighing and measuring are used, the qualities are 
all subject of measurements and tests by various tools and instruments, 
the vernier and the microscope are none too fine for the purpose. The 
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qualities, wliatever they may he, are all expressed in figures. The 
amount of bookkecquiig is very great, lii the year 1000, according to 
de Vries, some 3,100 varieties were in culture. The records embrace 
the complete botanical description of eath new sort from its germina¬ 
tion till the time of harvest, ^itli all fhe details required for controlling 
ils constancy and uniformity, and for the study of all those qualities 
on which the introduction into general agriculture will ultimately 
def)end. 

It is evident that the chance of a fit variety turning up is proportional 
to the number of {jlants t(»sted, the larger the number of rejec'ted unfit 
the greater the chance of rapid progress. Thus to ])roduce the Bur¬ 
bank Paradox berry 40,000 blackbenw and raspberry hybrids were 
produced and grown until the fruit matured. Then from tlie whole lot 
a single ])lant was chosen as the iK'st, all others were uprooted and 
bumed. In the trial grounds of Dixon Bros, of Belfast, Ireland, of a 
total of about 1,300 choice hybrid smiling roses raised each year per¬ 
haps ten new kinds worthy of ]>reservaTion may be expended and of 
these only one may suitcnl to the American trad(^ At such a cost 
have tlie “KiHarney,” the "Betty” and a score more of our best roses 
been produced. 

Even the chemist is now an aid to the s(dector. Our annual prod¬ 
uct of 2,500 million bushels of corn is used for a great variety of pur 
j/oses, sl<K:k feeding is tlie chief but over 100 different commer(*ial 
products and about fifty kinds of food are derived from com and its 
various constituents. P^)r many of these ])urposes a special part of the 
grain is desired. For fifteen years the experiment station at the Uni¬ 
versity of Illinois has bren breeding com for high and for low oil con¬ 
tent and for high and for low proteid content. In 1908 the races thus 
j)roduced ^ielded respectively 7.19% and 2.39^/ of oil, 13.94% and 
8.909? of [iroteid. Thus the imssibility of breeding for chemical content 
has beem demonstrated. 

But ail the •im]>i oveinents in methods and extent of selection would 
be of no avail unless there was vanety to make it effective. Till the 
variation occurs man is helpless. He cannot as yet make plants to 
order. When we speak of plant creations we mean nothing of the kind. 
All man can do is to select, sort, arrange, combine, the qualities 
have to be <‘reated for him through variation. It is evident that the 
key to the situation lies here and that future progress depends on an 
increase in our knowledge of the nature of variation. As difference from 
parents constitute variation and as tlie preservation of a valuable strain 
depends on resemblance to i>areiits, the whole jiroblem of heredity is 
involved. 

As an important jiart of practice we must here notice that in the 
majority of our perennial ])]ants vegative propagation can be used* So 
grafts, buds, stem, root, and leaf cuttings, layers, runners, bulbs or 
tubers and other methods are used to propagate and the uncertainties 
of generation avoided. Many a clone has arisen from a single individual 
and is still genetically one, tho growm and disseminated as thousands of 
separate plants. 

What then is variation? It used to be defined as a departure from 
the tyik (rf the si>ecies but when w^e ask what the type of the species 
may he, 'we find we are talking of an abstraction* Prob- 
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ably no two individuals are ever quite alike, variation is 
nuiversal and a ^^species of plant is a judjnnent of inan/^ Still the 
conception of species is too useful to be lost. Species do exist, but 
as averages, noms or even condition.s and a sport, form, variety or 
mutation simply means the extent and nature of the departure from the 
norm. 

Now as the characters of a plant—other than those acquired during 
life—are generally inherited, the selection of the wwl of those plants 
that have desirable variations and the rejection of undesirable seed 
will result in a lK*tter average crop. We can commonly move the average 
in any direction in which variations occur and by continuous selec¬ 
tion maintain it there. This is plant breeding in its simplest form and 
as such has Ivetui }>i*Jicticed for centuries and is still in common use. 
The me I hod ignores the discoveries of recent veal’s but its great results 
entitle it to rcsjiect and may justify its continuance. 

There is one method that has iK'en pi*acti«*ed for centuries by whi(*h 
man has caused variation and increased his chances of favorable selec¬ 
tion. This is hybridizing. !Most of our cullivated plants are hybrids. 
Of tern we do not know the ]>arent s[K‘cies and when we do know them 
we are ignorant of the proportions in whic h the ancestral strains exist, 
l^robably cross pollination was often an accident as far as man was 

concerncHl. In practic?e it has l>een and still is largely an empirical 

subjcN't. Breeders have bc^en able to construct an average of probabilities 
as to what will and what will not oc*cur in a given case; but the given 
case may contradict all the ])robabilities without apparent cause. We 
do not know what forms will hybridize or when this is accomplished 
if the hybrid will be fertile. Crosses often increase the vigor of the 
strain, hybrids between more remote forms are less likely to show this 
and may deteriorate'. When crossing has bc'cn accoinjdished we do 
not know what we may get, because of our ignorance it is a matter 
of chance. What we are pretty c^ertain to get are a lot of new c*oinbina- 

tions from which selection can be made, and that muUii»ly many fold 

the op])ortunities of the breeder. 

As an example of this nu'thod the history of some wcdl known hybrid 
will he of interest. The sweet pea seems to have bc'cm first cultivated 
in ICibO by Fallier Franciscus Cupani, a botanist of Sicily, where a 
purple and a white sjiecies are indiginous. Reeds were sent by him 
to England and elsewhere. As early as 1750 they had become an article 
of commerce. Tt>vo new sjiecies were brought from the island of Ceylon, 
a red and a pink and white still known as the lady.’’ From 

these four wild species it is probable all our sweet peas are derived. 
In 1796 a London seed catalog offered five varieties. Forty years later 
two more—a striped and a yellow—appeai’ed. Not until 1860 do we 
find any further advance, when a blue-edged variety known as the 
“Butterfly” was added. The next few years gave us the “Invincible,”— 
a scarlet,—the “Crown I'rincess of Prussia,”—^the first flesh pink, 
“Adonis,”—a rose pink,—and a few others of less worth. In 1876 
Henry Eckford of Shropshire, England, took up the sweet pea prob¬ 
lem. Starting with a few common sorts it was seven years before he 
had anything to offer, but by 1898 he had put out seventy-five named 
varieties, the result of twenty-two years selection. Others were also 
at work and so from small b^innings the man’ellous variety of size, 
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form, and color of our twentieth century* sweet peas was produced. 

Our sweet peas are the result of promiscuous hybridizing and con¬ 
tinuous selection, but crossing for definite ends has often been practiced 
with success. As for instance, when the hardy Citrus trifoliata of 
Japan is crossed with the oinnge of commerce thus producing the 
^‘citrange.” This fruit is not as large as the orange but of 
excellent quality and can probably be improved by selection. As these 
plants will endure 20^ of frost the range of orange culture will be 
extended northward several hundred miles. 

We cannot stop longer to consider hybridization though it has been 
productive of our most useful and beautiful plants. We have already 
noticed the unexpectedness of its results. Its eccentricities seemed end¬ 
less. It was lawless. But with the opening of this century all has 
been changed. A law—for such T l>elieve it may properly be called— 
was made known that promises to bring order out of chaos and in time 
furnish methods to the bi*eeder, of <iuite un])recedented importance. 

Need 1 repeat the oft told tale, one of the Tragedies of science? How 
for thirty-five years the published results of the work of August 'Mendel 
remained unappreciated and forgotten and it was not till long after the 
death of the unknown abbot of Bninn that his great discovery startled 
the biologic world. 

Nor need I repeat to this audience the nature of Menders experi¬ 
ments nor the important generalizations to which they lead. He it was 
who first applied careful experimentation to problems of heredity and 
the results achieved and wide-reaching theories founded on them have 
been (ionfirmed and extended by many followers in the ]>ast decade. 
Menders law became known in 1900. The method of experiment as 
applied to problems of genetics was soon to lK*ar further fruit. The 
following year the ^‘Mutation Theory’^ was published, the next gi-eat stei) 
in making the art of breeding a science. That ‘‘sports” and varieties 
that bred true had been known from a very early time is certain, but 
confused ideas as to variation among bretnlers and a siij>erstiti(His devo¬ 
tion first to fixity and then to fluidity of f^pecies among biologists 
prevented tlndr importance being recognized. It remained for l^rof. 
Hugo de Vries of Amsterdam by his elaborate researches and experi¬ 
ments to clear up the confusion, classify the different kinds of variation, 
define mutation and unite charactei’s and establish niutation as the 
chief material for the plant breeder. 

A mutation is a definite variation in the character of a plant that 
is at once inherited. These occur rarely—in most species they have 
never been observed, in a few they are comparatively fre(|uent. A 
plant may mutate in different ways and the same species may mutate in 
the game way at ditferent times and pla{*es. The new forms will cross 
with the iKirent or with each other exhibiting the laws of hybrids. 
A mutation, in short, is a spec-ies whose origin we know. 

The theory of unit characters found in the work of Mendel and of 
de Vries an endorsement that if it did not establish it as a fact at 
least placed it in the ]>osition of a working hypothesis. Tliis is the 
conception that the characters of living organisms are due to definite, 
indivisible units whose identity persists fx*oni generation to generation. 
Unit characters or determinants are to the biologist what atoms are to 
the Jhejnist, but we know much less about them. Matter is conceiv^ 
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of as made up of atoms and its character is determined by the nature 
and arrangement of the atoms of which it is composed, so the character 
of living matter is settled by its determinants. Most visible char¬ 
acters of plants are comi>ound and made up of several or many units, 
how many we da not kno>v, but in hybridizing the true nature of a 
character may come out and not a few unit-cliaracters have been isolated. 
A mutation is, therefore, a congenital change in the determinants. It 
is by aid of this theory of unit characters that much of the best work 
in plant breeding is now" being done. 

The history of the origin of our fruits will at once convince us that 
the great majority have arisen, not by rei^eated selection but by the 
isolation of a single plant. Thus the Tyson X)ear was a native seedling 
found in a hedge near Philadelphia. The Seckel, a single tree on w"aste 
land four miles from the same city. The Hheldon, an accidental seedling 
on a farm in Wayne ccmnly, New' York. The ('oneord grajw*, a vine said 
still to exist at roncivrd, Mass., and so on with most fruits whose his¬ 
tory we happen to know-. Our flow-ers tell the .same story. The ‘^crimson- 
eyc'^ hybiscus w"as found in a sw"amp in New Jersey and is [probably 
a mutation of the common x>ink species from w'hi<‘h it differs also in 
tint of leaf and shape of seed-pod. From time to time a peculiar dwarf 
plant appears auiong ordinaiw sweet x>eas—this low- bushy form is 
known as the ‘^Cupid’^ and is evidently a mutation. It breeds true and 
no amount of selection of the shorter sweet ]>eas will ever develop the 
“Cupid.’’ Ordinary variation will not reach it, mutation must oc^cur. 
Doubtless many a genus of x)lants, both wild and cultivated, is a com¬ 
plex of sjK*cies, mutations, and varieties crossed and recrosscHi in genetic 
tangle. Such are probably our asters, our sunflowers, our grains and 
others that are either a constant nightmare or a pei*ennial delight 
according to the tem|>erament of the taxonomist. Our whesits oi*igi- 
nated in Eurasia, the various tribes carried different species w^ith them 
into Western Europe. 0\ir modern w heat is a mixture of these species 
with the results of thousands of years of cultivation, variation and 
selection sujierimposed. Kaces are mixed and iinjunvement has only 
been maintained by continuous rigorous selection. 

Now^ it is evident that if an impr(»ved race appeared as a mutation 
and it were isolated and multiplied so that no crossings occurred we 
w"ould have at once an improved sti'ain that would breed true, evidently 
a surer and a quicker method than continuous selection. 

The firs! men to use the principle of initial selection with isolation 
wore Le Contour of Jersey and Patrick Sheriff of Scotland. As early 
as 1811) Sheriff had noticed a single plant of wiieat of fine quality and 
much branched. The seeds wore saved and sow'n separately. In two 
generations he had enough seed to offer it to the trade as the “Mungo- 
swell” wheat. To this day it is giowm in Scotland, England and France 
and recognized as one of the better wheats. Sheriff continued his work 
for over half a cenlury bringing out about a dozen new" varieties of wheat 
and oats and in 1872 he xmblishod a little book for private circulation 
descTibing his method of W'ork. 

Sheriff* had no theory to offer and perhaps for that reason his 
practice had little weight. The old method was still used, more perfect 
in detail, more extensive in application. The Germans especially carry- 
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iug it forward with great persistence and success. It remained for 
Dr. Hjalman Nilsson, head of the Swedish Experiment Station at 
Svaldf, to rediscover the method of Sheriff and Le Contour, realize its 
scientific iiMi)ortance and j)lace it on a finn, practical basis. This method, 
established at his station since 1803, has placed him at the head of grain 
breeders and made Svaldf the model for exi>eriment stations the world 
over. AYe thus have agricultural practice in accord with biological 
theory. 

The method of isolation of a single ]dant is j)robably of wide apjdi- 
cation. Many species of ])lants both wild and cultivated are now known 
to l)e made u]) of a numiKU' of subs[)ecies freely crossed among 
themselves. Thc^se elementary species or biotypes are of very great 
significances They breed true and in self fertilizing plants can be isolated 
as pure lines when their real nature is shown. Once tlu*i pure line is 
established we have a very definite unit whic h holds its characters from 
generation to generation, and defies all ]K)wers of selection, for the 
tluctuating variations (exhibited by inclividuals of the bioty|)e am nc»t 
inherited. Thus we have revived the fixity, not of spec ies, but of bio¬ 
types, or rather of the genes which give its character to the biotype. 

What have the plant breeders l»een doing? Brilliant as is their suc¬ 
cess it has been founded on a misunderstanding of the facts. The basis 
of artificial and also of natural selection was the variations which all 
individuals of a spec ies showed, and which were supposed to be trans¬ 
mitted from j)arent to offspring. The only subject of dispute was 
whether characters ac quii*ed during life were inherited, a question whic‘h 
seemingly must be answered in the negative. Now it seems that this 
variation is a mingling of two contrasting kinds, the fluctuations, which 
are not inherited, and fhe changed unit-characters forming mutations 
or new biotypes and that pass, not from, but rather ihriv generation 
to generation unaltered. A species may, thenifore, consist of a large 
number of biotypes, jjromiscuously crossed and their dividing lines 
further blurred by fluc tuating variatiem. The selc*c'tor inslc^ad of c hang- 
ing the j)osition of a norm has really been sifting out fixed biotypes 
and been changing the average numbers of the constituenfs. 

The breeder does ned alwa^s desire to })]*oduce a pure line, even if 
he could. It is prcjbable the ]mrticular c'ombination of characters that 
make his ideal is only to be found in a ‘‘blencr’ or “cross,’’ as he would 
term a helei-ozygous genotyj)ic constitution. Here also comes in the 
well known fac t that c*rosses oflcm exhibit a gmater vigor and better 
growth than cither of the jiarents. It is certain that the In^st results 
in some instanc*es, as with corn, can only be attained by the* maintenance 
of heterozygous forms and this imwnts a problem to the biwdep of 
great cc)mplc.^xity, as undc?r these circumstances simple selection would 
tend to make the strain “run emr" as we say, and so defeut its own 
ends. The history of corn breeding is worthy of a detailed notice im 
possible to give here. The succ*c*ss of the old continuous selection method 
as exemplified by the Illinois work already alluded to, the improved 
ear-to-row centgener method, the recent fine work of East and Hliull 
desigruKl to identify the genotypes and them maintain a heterozygous 
strain, all this shows the growth of the scientific method and the triumph¬ 
ant a’pplicaticm of biologic theory to matters of our common life. And 
let tlK note with pride that the earliest work done in com improvement 
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by crossing: was in 1876 by Dr. W. J. Beal, the first president of this 
academy. On the basis of present accomplishment we are safe in claim¬ 
ing, when once the improved methods are in general use, an increase 
in value of our corn crop of $800,000,000 without additional acreage or 
labor. 

The plant breeder then is a sorter and arranger rather than a c reator, 
the only ho})e for something new seems to be in Die occ urrence of a 
inutaDon. Large changes, such as those of Oenothera usc^d by de 
Vries, scnnii to be rare enougli, but possibly mutations smaller in amount 
may be cpiite frequent. If suc h occurred within the extremes of exist¬ 
ing genotypes or of fluctuations they could be recognized only with the 
greatest difficulty, and yet might be used unknowingly by the biwder. 
It is c’Crtainly very remarkable how often the selcnior has started to 
attain a non-existent ideal and has got there. Nor must we lightly set 
aside the universal lielief of breeders that enltural conditions iiuluee 
heritable variations. We do not know^ wiiat induces mutation hut de 
Vries believes external c‘ause to l>e the more probable. 

(hiltnre widely modifies the external conditions, c rossing tlie internal, 
even to affecting the chromosomes of the zygote. In the garden, if any- 
w’htu*e, thc‘re would secun to be a enhance foi* permanent changes in the 
nnit-C‘hareters of the plant. When we realize the basic importance of 
variation, aind our own inability to control it, some very recent experi¬ 
ments are of surpassing interest. Thc^se are associated in t]jis country 
with the names of Tower and McDongal, the former workinj^K'ith in¬ 
sects, the lattcu’ with ])lants. The results are the production of new 
forms of plants and animals by external influence acting directly on 
the germ cells. This has bc*en acconijdished by exposing the cells to 
such influenc e's as tcnniHM'atmo, moisture, radium or chemicals. Let us 
take the work of McDougal. lie has injected chemicals into the ovary 
of certain plants as Baimannia, Oenothera, Oerens and Lentstenon in 
such a way that both c^gg and sperm are brought into contact with 
tiuun. This act often losults in Die dc»stnicticm of the secnl. often has 
no efleci, bn I oc-c asionally s(»c»dK are ]m>dncod that grow' into jilanls 
sharply distinguished from the parents. But the most inteivsting thing 
about these new' forms is that they brcocl true and—though no further 
stimulus is used—do not reveii to the original type. Thew are true 
mutations, the hereditary qualities liavo lH*en ciianged by a direct act 
of man. Tliwe ex]ieriments are very new', Dicir interest is as yet imrely 
theoretical, but they may o]ien possibilities whose jiractic'al imjaniance 
can hardly he ovcn*estimatc‘d. 

The s<‘ienc*e of plant hrecHliiig has by no means reac hcMl a point where 
we can aci*ept any one theory as final. The time is ri])e for suspension 
of judgment. Tn 1S74 Tyndall wrote of evolution, “The first stcqi only 
towards experimcMital demonstnition lias been taken. Experiments now" 
begun might a couple of c*entiiric^ henc*e furnish data of ineahnlahle 
value wdiic^h ought to be supplied to the science of the future.'' Hut a 
fraction of the time set by that optimistic? radical has passed and we 
should resent any attenijit to close debate thus early in onr work. Varia¬ 
tion has been classified and it is certain that the classification will 
be of great practical jmportanc*e, but W"e do not know" whether these 
groups have even as great validity as the conception of independent 
species wdiicli seiwed biology so long and so well. They may inter- 
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grade or be conditioned on their environment. Theories seem to differ 
largely in matters of nomenclature and of emphasis. Darwin empha¬ 
sized small saltations that were heritable, de Vries large saltations and 
fluctuations, the latter not being heritable. The breeder will use them 
all for even a fluctuation may be propagated as a clone. Unit char¬ 
acters will have a place in all sound work, but we do not know when a 
character is a unit, behind the molecule is the atom and now^ we have 
the ele(‘tron. Variations that are heritable are probably discontinuous, 
but if the break is sometimes so small that it cannot be detected, and we 
have been told that this is so. the practical worker may l>e forgiven for 
treating the variation as conlinuotis. Mendel’s law is the greatest con¬ 
tribution to genetics in half a century, but it does not seem to be applic¬ 
able in all cases. We hear of its modification by external conditions, 
and as fertilization is subject to such influences, as for instance when 
with the aid of chemicals we induce hybribity between widely differing 
organisms or development of the egg without the sperm, we should be 
pi’epared for vagaries in the results of crosses. The genotype theorA^ 
needs further (*onfirmation. We are assured that a biotype is as definite¬ 
ly recognizable as a cat or a dog. This may be true, but though, we 
have known (*ats longer than biotypes, we have as yet no all-inclusive 
cat theory- And besides are we prepared to answer the question, ‘AVliat 
is a cat?” It has been said that effects of environment are not inherited. 
A ques^^"* mark has to be ]>laced with that statement in the light of 
recent' work, and till we get an organism Avithout any envii*on- 
merit, how are we to know what the effects of the latter may be? liUr- 
marckisni we are told is dead, but somehoAv, its ghost will not be laid. 

But the great thing is that in the present century, young as it is, 
w’e have learned so much. That we have applied experimental methods 
to the great i)roblems of life Avith such success, that a control of the 
plants greater than man ever enjoyed before has been secured, that this 
lias been acconi])lished by the cooj)eration of many Avorkers and sup¬ 
ported by a genuine public inlerest. To the many who say—T believe 
unjustly—that aac live in a material ago Avhen the higher things of life 
are neglected, the history of biology will furnish a refutation. Dar¬ 
win’s epoch making work iwolutionized our science, but not till its 
effects on religion, jdiilosofdiy, history, sociology and our Avhole mental 
and spiritual life had bcMui discussed for nearly half a century did the 
evident ])ossibility (ff using evolution for material progress receiA^e at¬ 
tention. Now the lime se<*ms ripe for those principles to be ai)plied to 
more Y)ractical affairs, to contribute to our material Avell-being as they 
already have to our intellectual. To add to our Ave^ilth, our comfort, 
our health, 1o the beauty and the joy of life. The great evolutionary 
river of life SAveeps by us, floAving from the unknoAvn to the unknown, 
with poAvers and forces in its mighty current Ave as yet cannot measure. 
What poAAers may be turned to usefulness, Avhat desert places may be 
made fertile by even a partial control of that current is also unmeasured 
and unknown. But Avhat has already been accomplished by clumsy 
and primitiA'G me^ins, gives confidence to the prophecy of mighty works 
when organized knoAvledge and exact methods shall be used. 

. WM. E. PRAEGER. 
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PKOGRBSS OP THE GEOLOGTCAE AND BIOLOGICAL SURVEY 

OF MICHIGAN. 

R. C. ALLEN. DIRECTOR, AND A. G. RLTHVEN. CHIEF FIELD NATURALIST. 

(ieology and Topography hy R. C, Allen. 

Membei’s and Friends of the Mi(*higan Academy of Science: 

r am infonned by your committee on ])oli(*y that a brief recital of the 
progress of the Michigan Geological and Biological Surv^ey would be 
henceforth ac(*eptable as an annual feature of the Academy of Science 
re[)orts. T am in hearty accord with the spirit of this idea and welcome 
the op]»ortunity of thus keej)ing members of the Academy in closer touch 
with the purposes and accomplishments of the Suiwey. Every mernlier 
of the Survey is a member of the Acadc^my, as is also, with one exception, 
every contributor to the Survey ]Mibli<ations in recent years. The func¬ 
tions of both organizations are, in the main, similar, but the Academy 
has the wider held, embracing all of the sciences, the Survey a nar- 
row(*T field, limited to geologic and biologic invc^stigations within the 
confin(‘s of the state as s|H»citic‘ally set forth in the laws by which tJie 
de])artment was civated. The Survey will c*om]dete in 1912 the 42rd 
year of its c ontinuous existence. The sup])ort which the state has given 
it has not btvn large, but it has ncwcu theless bc*(‘n steady and not titful. 
enabling the work to l>e c'arried forward from yc^ar to year with modest 
but definite progress. 

Brooks has recently shown that the character of the gc^>logic* investi¬ 
gations carried on by governmental surveys has been trending steadily 
toward an overwhelming emphasis of applied gc*c)logic scicmce. In 1911, 
989< of the ])ublications of the U. S. Geological Survcw were classed by 
Brooks under the head of a])plied geology. The work of the various 
state geological surveys reveals a like conspicuous trend toward utilitar¬ 
ian. as distinguished from the purely scientific* func tions of these or¬ 
ganizations. The Michigan Survey is ncd only in sympathy with this 
movemcuit, but is in active pursuit of the policy of bcmding its resourc*es 
to distinctly and primarily useful purposes in the survey of the state. 
Investigations of purely scientific or purely educational character are 
not, however. neglt*cted. It is certainly true that every fac t of science 
has somewhere and sometime a practical application, and it is also true 
that geology in the service of industiy is necessarily none the less 
scientific. In many cases the results of geologic investigations have 
both immediate practical and purely scientific value, but too oBen 
one or the other of these values is obscured or subordinated by the 
form of presentation. The purely scientific in geology ajjpeals to a very 
limited number of people, but applied geology, properly presented, is 
geologic science in the servic^e of industry, and is useful to a very con¬ 
siderable proportion of the intelligent masses. 
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GEOrX)Gy. 

Recent Puhlicatiom, One of the recent successful applications of 
^ 2 :eolof?ic science to an economic purpose is effected in our Publication 
7, Surface Geology of the Northern Peninsula of Michigan, by Prof. 
Frank Leverett. This work includes a map of the surface or soil forma- 
ticms and a brief explanatory and descriptive text discussing the char¬ 
acter and general soil value of the various classes of formations. The 
report is designed to convey accurate and reliable information con¬ 
cerning the land, its soil values and adaptability to agriculture, while 
the philosophic and purely scientific aspects of the study are subordi¬ 
nated. 

The reception accorded to this work is indeed gratifying and the de¬ 
mand has necessitated the printing of ne^irly 100,000 copies of the 
map, of which number 76,000 constitutes a private edition paid for by 
the Upper Peninsula Development Bureau. A similar volume and map 
dealing with the surface or soil formations of the Southern Peninsula 
is in preparation by Prof. Leverett, under co-operative agreement with 
the Director of the U. S. Geological Survey. We have authorized two 
private editions of this map in advance of its aj)pearance. and it is 
probable that there will be required some 75,000 copies to supply the 
demands which are expected to be made. 

There has appeared recently Publication 5, by Prof. Wm. H. Hobbs, 
a bulletin on the glacial and post-glacial uplift of the Michigan basin, 
and a resume of earthquakes in Michigan, and Publication 4, prepared 
under the dire<*tion of the Chief Field Naturalist, being a report upon 
the biology of the sand dune region on the south shore of Saginaw 
Bay, Michigan. 

Puhlicafions in Press. The publications in ])ress include two volumes 
by Dr. Alfred C. Lane, constituting Publications 6, on the Kewe(*naw 
Series of Michigan, and Publication 8 on the Mineral Resources of the 
state, prepared under the supervision of the Director. 

Mineral Statistics. The latter volume is the first of a series which 
will henceforth be issued annually in accordance with Act No. 7 of the 
Public Acts of 1911, which abolished the^ office of the Commissioner 
of Mineral Statistics and transferred the duties formerly devolving on 
this office to the Michigan Geological and Biological Survey. In this 
series of annual bulletins there will be published (*omplete statistics 
of the production and value of tlie various mineral products of the 
state, together with a discussion of the progress and status of the 
mineral industry for the current years and new developments in geology 
having a beiiring on the development of the mineral industry. Tlie 
statistics of production are obtained directly from the producers under 
co-operative arrangement with the Division of Mineral Resources of 
the U. S. Geological Survey. Results are tabulated early in the year 
and preliminary statements issued to the press of the state and leading 
technical journals. 

Puhlications in Preparation. There is completed and awaiting publi¬ 
cation, (1) the geology of Arenac county, by Prof. W. M. Gregory; (2) 
the geology of Wayne county, by Prof. W. H. Sherzer, including chap¬ 
ters on the Dundee of southern Michigan, by Prof. A. W. Grabau, and 
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on the vegetation of the county by Forest B. H. Brown, and (3) a bio¬ 
logical report on the amphibians and the reptiles of Michigan. 

There is in course of preparation (4) a report upon the salt industry 
of Michigan by C. W. Cook, (5) a palaeontological report on the Dundee- 
Traverse formation by Prof. A. W. Grabau, and (G) a publication by 
Prof. Frank Leverett on the surface or soil formations of the Southern 
Peninsula. 

New Laboratory and Fire Proof Vault. The facilities and equip¬ 
ment of the Survey have teen very materially augmented by the in¬ 
stallation of a chemical and petrographic laboratory now nearing com¬ 
pletion. A new shipping i*oora has also been provided by the Board 
of State Auditors. The addition of the laboratory and shipping room 
almost doubles the floor space now occupied by the Survey. A com¬ 
modious fire-proof vault has been provided for the safe keeping of the 
original field notes and records, plats and drawings which could not 
be replaced if destroyed. 

CO-OPKRATION WITH THE UNIVEUSITY. 

Through a co-operative agreement with the Univei*sity, by permission 
of the Board of Regents, Prof. Alfred H. White of the University and 
the J)irector have made arrangements for the testing of <‘lays and the 
making of chemical analyses in the chemical laboratory at the Uni¬ 
versity. It is not the intention to com|)ete in any sense with private 
laboratories. The Survey does not maintain an analytical or testing 
laboratory, but has almost constant need for such equipment in execu¬ 
tion of its investigations and also in rendering information in specific 
instances where same is applied for by citizens of the state. By this 
co-operation there is avoided duplication of eejuipment and expense. 
The Survey does not support a chemist and our new laboratory is 
equipped mainly for qualitative chemical analyses as an aid in the study 
of minerals, renks and ore^;. 

CO-OPERATION WITH PTTBLIC DOMAIN COMMISSION. 

Under the law all mineral values in state lands, including acreage 
hereafter acquired, shall remain the property of the state. The mineral 
values may, however, be leased for mining purposes and a number 
of applications for lease and option liave already been received. The 
Director has gladly accepted the invitation of the Public Domain Com¬ 
mission to act as advisor in matters i*elative to the disposition of mining 
options and leases on state-owned lands. 

NEW MEMBERS OF THE BOARD OF ADVISERS AND SURVEY STAFF. 

The Board of Advisers comprises a limited number of the leading 
scientists of the state who are appointed from time to time, and who 
act without pay. The Director is much indebted to this body for aid 
and advice in matters affecting the interests of the Survey. Mr. Bryant 
Walker of Detroit, Prof. W. H. Sberzer of Ypsilanti, and Dr. Ernest 
Bessey of East Lansing have ref*ently consented to act on the Board, 
the latter to fill the vacanev created bv the removal from the State of 
Dr. W. J. Beal. 
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Mr. B. A. Smith was appointed Assistant Geologist to assume duties 
in October, 1911. 


FIELD WORK, 1911-1012. 

The field Avork on the nprnapped Huronian area of the Northern 
Peninsula w'hich began in the Iron River district in 1909. and was 
continued west of this district throughout the field seasons of 1910 
and 1911, will be continued during the season of 1912. This work, 
though only partly completed, has already led to very important eco¬ 
nomic and scientific results. This work, together with that of the Wis¬ 
consin Geological Survey in the Florence district has corrected, and in 
fact largely revolutionized current ideas of the structure of the pre-Oain- 
brian rocks south of the Menominee and Gogebic iron districts. 
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PHOGRKSH OP TOPOORAI^HIC WORK IN MICHIGAN. 

(-o-operation in topo^^rapliic mapping witli the United States GeologicaJ 
Survey was commenced the State of Michigan in 1901, when an allot* 
uieni for such worlc was made by the Director of the State Geological 
Survey. Sime then the arnounl of co-o])eration has been as follows: 
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The tlnrly-secoiid annual rejMU't of the Direcior of the United States 
Geological Survey shows tlnit .^>,117 square miles have been toi»ographic- 
ally mapped in Ihe Stale of Michigan uj) to elune .‘10. 1911, this being 
about nine per <‘ent of the entire area of the State. Of this area re 
ported as inap|XMl, «‘j,.530 square miles are located in the southeastern 
jmrt of the State, The resultant maps of this area. i)ublished on the 
scale of 1 :()2..^)00. Aveue made under the topographic standards now in 
force in the Gef)logical Survey and are in such detail as to satisfy the 
enginecn’ing and economic, as well as geologic, needs of this portion 
of Ihe country. 

Much of the area mai)ped in the northern peninsula is classified fis 
reconnaissaiK’e on ihe maps of that country, with the exception of the 
Marquette, t'aluinet Si)ecial, and Menominee Special sheets. 

Practically all of the quadrangles in the southern peninsula were sur¬ 
veyed through a co-oj)enitive arrangement between the Federal Survey 
and the State (if*ological Survey of Michigan, but the amount of such 
co-operation has been comparatively small on ea(*h side and only suffi¬ 
cient to complete about one quadrangle a year. 

The wisdom of establishing cooperation with the United States Geo¬ 
logical Survey for topographic mapping within the State has been 
fully demonstrated by the results obtained during the nine years in 
which it has been carried on. Tlie popular interest shown in the progress 
of the work and in the data showing the completion of topographic 
surveys in certain sections is ample proof of the need of work of this 
class. 

It is important that a much larger appropriation be made for co-opera¬ 
tive work with the United States Geological Survey than has been 
available during the past few years. Topographic maps in the Upper 
Peninsula are most urgently needed for the study of the development 
of that entire portion of our commonw’ealth, and experience has shown 
that the cost of surveys in territory similar to this is relatively small 
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(*ompare(i to the uses made of the resultant maps. The following are 
some of the uses which are made of topographic maps: 

1. As preliminary maps for planning extensive irrigation and drain¬ 
age projects, showing areas of catchment for water supply, sites for 
r<^servoirs, routes of canals, et(*. 

2, For laying out highways, electric roads, railroad, aqueducts, 
and sewage systems, thus saving the cost of preliminary surveys. 

For improving rivers and smaller w’aterw’ays. 

4. Tn determining and classifying water i*esources, both surface 
and underground. 

5. In the jiroblenj of the most feasible and economical selection of 
water supply for cities. 

(>. In making jdans for the disposal of city sew’age, garbage, etc. 

7. In determining routes, mileage, location of road-building material, 
and topogra])hy in country traversed by public highways. 

8. In selecting the best routes for automobiling tom’s and intercity 
runs. 

9. As guide maps for prospectors and others in traveling through 
little knowm regions. 

10. As bases for the compilation of maps showing the extent and 
character of forest and grazing lands. 

11. In classifying lands and in ])lotting the distribution and nature 
of the soils. 

12. Tn com]uling maps in connection with the survey and sale of 
lands. 

13. In making investigations for the improvement of the plant and 
animal industries, and in a comprehensive study of jdiysical and biologi¬ 
cal conditions in connec tion with the stocking of interior waters tvith 
good fishes and the locating of fish culture stations. 

14. Tn locating and mapping the boundaries of life and crop zones, 
and in mapping the geographic* distribution of plants and animals. 

15. In plotting the distribution and sprc’aci of injurious insc’cts and 
germs. 

16. As a base map for the plotting of information relating to the 
geology and mineral i*esourc'Cs of the country. 

17. In manenvers of the national guard, in the develojanent of 
military problems and in the selec-fion of routes for road marches or 
strategical movements of the troops, jmrticiilarly of artillery" or cavalry. 

18. In connection with questions relating to state, couutj", and towTi 
boundaries. 

19. As a means of promoting an exact knowledge of the country and 
serving teachers and pupils in geographic studies. 

20. As base maps for the graphic representation of all facts relating 
to population, industries, and products or other statistical information. 

21. In connection with legislation involving the granting of charters, 
rights, etc., when a physical knowiedge of the country may be desirable 
or necessary. 

In comparison with the neighboring State of Ohio, the amounts 
allotted to co-operation heretofore seem insignificant indeed, and the 
resulbs of the liberal policy in Ohio are apparent when one realizes that 
ti^e entire area of the State will be covered by modem topographic maps 
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within the next four or five years, and that more than seventy per cent 
of the State has been completed already. 

In addition to the co-operative work, the United States Geological 
Survey has completed a map on the field scale of 1 ;24,000 in the vicinity 
of Calumet, and has extended both vertical and horizontal control across 
the Upper Peninsula in such a manner as to make it possible to in¬ 
augurate new work without extensive control surveys having to be 
brought into the country before such specific work can begin. 
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R1:P0RT of TOPOGRAPiriC^ SURA'KYvS IN OOOPERATION BE¬ 
TWEEN THE UNITED STATES OEOLO(UCAL SURVEY AND 
TlfE STATJI OF MICHIGAN FOR THE PERIOD BE- 
* GINNING JULY I, 1010, AND ENDING 
DECEMBER 31, 1911. 

I?) acrordaiice w ith the co operative agreements signed June 2a, 1910, 
and May 23, 1911, by George Otis Smith, Director, for the United States 
Geological Survey, and by R. C. Allen, State Geologist, June 30, 1910, 
and May 31, 1911, for the Slate of Michigan, the Federal Survey each 
year allotted ^^2,000 and the State, f2,(M)0, for <*o-operative topograf>hi( 
surveys in ^he State of Michigan during the fiscal years July 1, 1910, to 
June 30, 1912. 

The following is a summary of the field and oflice work accomplished 
during the period from July 1, 1910, to December 31, 1911, under tin* 
general direction of R. B. Marshall, Chief Geograidier, and under the 
iininediate suj^ervision of IV. H. Herron, Geograj»her of the Central 
Division. 


riKLl) WOUK. 


During })eriod from eluly 1, 1910, to Dec. 31, 1911. 


j 

1 

1 

For pub¬ 
lication on 
scale of. 

1 

I Primarv levels 

1 Traverse 


()uadranBlf.s 

1 Counties, 

mapped 
sq. ini. 

Miles. 

Perm. 

B. M.’s. 

I Pnm.iry 

Miles. 





1 Miles. 

P. marks 


LansinB. 

! Ingham and Eaton 

1fi2.500 

166 






Alvordton 

; Hillsdale and Lenawee 

1 62.500 

29 

17 

7 

! 

1 

95 

Grand Rapids 

1 Kent and Allegan 

1.62,600 

27 

122 

24 

I (>6 

9 

74 

Montpelier 

i Hillsdale 

1:62,500 

45 



1 


170 

Swanton 

1 Monroe and Lenawee 

1-62,500 

26 

15 

1 3 




Wauseon 

1 Lenawee 

1-62,500 

32 

13 

5 



96 

Adrian 

1 L'*nawe#* 

1-62,500 




I 13 

2 


Allegan. 

Allegan 

1 62,500 


1 


10 

1 


Bliaafield 

licnawee 



1 


19 

2 


Centerville 

St. Joseph 





8 

1 


Cedar Spnngs 

Kent 





8 

1 


Charlotte 

Eaton 





8 

1 


Gobleville 

Kalamazoo 





8 

1 


Hastings 

Barry 



12 

3 

8 

1 


Hillsdale 

Hillsdale and liCnawee 





16 

2 


Hudson 

Hillsdale and Lenawee 




1 

19 

2 


Holland . 

Ottawa and Allegan , 



11 

4 




loma 

Barry ... 



10 

4 

8 

1 


Jenison 

Kent . 



11 

4 

9 

2 


Jones 

tSt. Joseph and (^s . 





9 

1 


Kalamazoo 

Kalamazoo and Allegan 





9 

1 


Lowell 

Barry, Kent and loma 



5 

2 

18 

1 


Muir . 

Ionia, Eaton and Clinton 



0 

2 

8 

1 


Mar cell us . 

Kalamazoo 





a 

1 


Reading 

Hillsdale and Branch 





2 

1 


Schoolcraft 

Kalamazoo and St. Toseph 





12 

1 


Vermontville 

Barry and Eaton . . 



5 

2 

8 

1 


Wayland. . 

Allegan ... 





9 

1 


'Itotal 



336 

230 

60 

1 

286 

35 

I 

435 

1 




MICHIGAN ACADEMY OF SCIENCE. 


41 


The following members of the United States Geological Survey were 
engaged in the field work: 

Topographw Mapping: 

J. 11. Jennings, Geographer. 

A. ]M. Walker, To])ographic Engineer. 

L. L. l.<ee. Assistant Topographer. 

Fred Graff. Jr., Assistant Topograidier. 

II. W. Peabody, Assistant Topographer. 

L. 1>. Townsend, Junior Topographer. 

\. ho Jia Miner, Junior Topographer. 
i\ It. French, Junior Toimgrapher. 
i\ A\'. Howell, To]K)gra])hic Aid. 

Piihiorij Tnircrsc: 

J. It. Ellis, Topographer. 

J. II. Wilson, Junior Topographer. 

ij rtls: 

L, I). To\snsv*nd. Junior Topographer. 

J. J, .Mc'Nulta, Topograjdii<* Aid. 

F. J. Mabit'v, Topographic* Aid. 

(\ I’L .Mills, T(»i)ographic Aid. 

OFFU’K WOUK. 

The office drat ling of the Lansing sheet was comjdeled and trans¬ 
mitted for engraving, Ajiril 4, 1011. The drafting of the Grand Rajiids 
shecu was <(jnimenced, twelve per cent being comjdeled December Jl, 

ion. 

The adjustment of the levels for the Grand Rajdds fpiadrauglo, fur¬ 
nishing comjdete vertical control, has been made and the field notes 
ty|)ewritten and jirejmred for jmblication. Partial vertical conti*(d for 
the* Holland, Ionia, Jenison, Lowell, and Muir area has been adjusted 
and the results typewritten and prepared for publication. 

The final computations for the geographic jiositions fumishing com¬ 
plete control for the Swan ton quadrangle have been made and the re¬ 
sults typewritten and jirejmred for publication. Preliminary comimta- 
tions for the geographic jmsitions in the Grand Rapids area have been 
made. Partial horizontal control for the Adrian, Alvordton, Blissfield, 
Hillsdale, Hudson, and Reading cpiadrangles has been funiished by the 
computation of geograjihic j>ofiitions, which re.sults have l)een prepared 
for publication. A pi*eliiuiuary adjustment of the traverse line fur¬ 
nishing partial horizontal control for the Allegan, Cedar Springs, 
Centerville, Charlotte, Gobleville, Hastings, Ionia, Jenison, Jones, Kala¬ 
mazoo, Lowell, Marcellus, Muir, Schoolcraft, Vermontville, and Wayland 
quadrangles has been made, but final adjustment not yet completed. 
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REPORT OF THE CHIEF NATURALIST.^ 

BY ALEXANDPm G. UUTIIVEN. 

Mr. President and Members of the Academy: 

The biological work carried on by the survey since the last report to 
the Academy may l>e divided into field work, the prejmration of manu¬ 
scripts, and the publicalion of reports and papers. 

During the field season of 1011, we had six persons in the field for 
various periods of time. It seemed advisable to finish the Charity 
Island work of 1010, so that the other work was necessarily scattered, 
as our funds are far too small to |)ermit us to send men to several 
localities for more than a short time, unless we choose places, where, 
for one reason or another, ])articular persons can work cheaply. 

Mr. F. (\ Cates investigated the flora of the Douglas Lake region. 
He s])ent live wwks in the field, and semiird alsmt 1,500 sjundmens, 
representing nearly 500 species, and a large amount of notes. 

Mr. Orrin J. Wenzel studied the mammals of Osceola County in Aug¬ 
ust and Se})tember, greatly increasing our knowledge of the fauna both 
by notes and specimens. 

Mr. N. A. Wood was sent to the Charity Islands, Lake Huron, to study 
the resident birds, thus suj^plementing the work of the Mei*shon Expedi¬ 
tion of last year. He spent four weeks on the islands in July and ob¬ 
tained the material for an extensive re]K>rt. The (.'hief Naturalist visited 
the Charity Islands in July to complete I he work on the reptiles and 
amphibians, and Miss Crystal Th4>mpson and Miss Helen Thompson 
were sent over from Port Austin in August to make a set of ])botographs 
of the habitats, to be used in the reports. 

The manuscripts in ])re])aration are from tw<» sourct^. Some are 
the results of field work done for the survey, and others have been j)re- 
pared independently and submitted to us for y)nblication. We have com¬ 
pleted and awaiting publicalion the follo>\ing reports: 

Crystal Thompson and Helen Thom])Son on the amphibians of ^lichi- 
igan; A. C. Ruthvcn and Frances Dunbar on the reptiles of the state; 
F. C. Gates on the flora of the Douglas Lake region; O. J. Wenzel on 
the mammals of Osceola County; N. A. Wood on the breeding birds of 
the Charity Islands; Crystal Thompson and Helen Thompson on the 
amphibians and reptiles of the Charity Islands; C. K. Dodge on the 
plants of Lambton County, Ontario; Harlan I. Smith on a bibliography 
of Michigan archaeology, and W. W. Newcomb on a checklist of Mich¬ 
igan buttei*flies. 

During the coming year we will also have coinjileted A. W. Andrews^ 
exhaustive report on tlie Coleoptera of Charity Island, the report by 
C. H. Kauffman and L. H. Pennington on the botanical studies in 
southeastern Michigan in 11)10, O. H. Kauffman’s monograph on the 


mea4 at the general session of the Michigan Academy of Science, March 27, 1912. 
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Agaracaceae, and Bryant Walker’s ‘‘Synopsis of the Classification of 
the Fresh Water Mollnsca.” 

Other papers in progress are, an annotated list of the beetles of 
Wayne County by A. W. Andrews, the reports on the investigations 
in Dickinson County in 1909, a report upon the flora of the east 
coast of Michigan by C. K. Dodge, a catalog of the mammals of the 
state by N. A. Wood, a synopsis of the laiwae of Mi(*higan amphibians 
by Helen Thomimon, reports upon the Mallophaga of the various sur¬ 
veys, by Charles A. Shull and E. P. Durrani, a synopsis of Michigan fish 
Crystal Thompson, and a checklist of Michigan moths by W. W. 
Newcomb. 

The publications since the last report to the Academy are as follows: 

A Biological Survey of the Sand Dune Kegion on the South Shore 
of Saginaw Bay, Michigan. Michigan Geological and Biological Suney, 
Pub. 4, Biol. Ser. 2, 347 pages, 19 plates, 1 map. 

The Results of the Mershon Ex]>edition to the Charily Islands, Lake 
Huron: 

Birds, by N. A. Wood, Wilson Bulletin, June, 1911, pj). 78-112, 1 map. 

Plants, by C. K. Dodge, 13th. Ann. Kept. Mich. Acad. Sci., 1911, pp. 

173-190. 

Mammals, by N. A. Wood, ibid., pp. 131-134. 

Preliminarv Report on the ("oleoptera, by A. W. Andrews, ibid., pp. 

108-170. 

Notes on Michigan Crustacea, I, bv A. S. Pearse, 13th. Aim. Re[)t. 
Mich. Acad. Sci„ 1911, p. 130. 

Notes on Michigan Reptiles and Amphibians, III, by Alexander G. 
Ruthven, 13th Ann. Rept., Mich. Acad. Sci., 1911, pp. il4-115, 1 plate. 

The board of advisoi*s have apjiroved the following plans for field 
work next summer: Mr. C. K. Dodge will continue his studies on the 
flora of the east coast by investigating the region north of Saginaw Bay, 
and a preliminary investigation of the fauna of Chippewa County Avill 
be made under the direction of the Chief Naturalist. The work 
in Chippewa (^ounty will be done in conjunction with the University of 
Michigan Museum, as Hon. Geiuge Shiras, Washington, D. C., has given 
to the museum the funds ne(*essary to send a man into the region for 
a part of the summer. 

It will not be out of place here to refer to the advantages to the 
survey that result from its present connection with the Univt^rsity of 
Michigan Museum and the Michigan Agricultural College. The survey 
has made the museum the i*epository of its zoological collections, thus 
fi*eeing itself from the expense and w^ork attached to the preservation ol 
the material. At the same time the Chief Naturalist, as Head 
Curator of the Museum, feels that he is increasing the efficiency of the 
museum work by making it supplement the investigations of the siu'vey. 
This assists the survey by inci’easing the w^ork accomplished, and by 
placing at its disposal the miscellaneous material obtained by the 
museum. At the eTanuary meeting of the Board of Advisors the Mich¬ 
igan Agricultural College was made the rejiository of the botanical col¬ 
lections of the survey, and this ought to bring about co-operation be¬ 
tween these institutions that will be equally advantageous to each one. 

In view of the limited facilities for natural history w^irk in the state 
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we cannot over-estimate the advantages of such co-operation. None 
of the institutions interested in the work have the means of carrying 
it on extensively, but by uniting much can be accomplished, better re¬ 
sults obtained, and needless duplication of work avoided. 

] aj)pend a map showing the counties in which detailed biological sur¬ 
veys have been carried on, either by the survey or the museum. It 
slumld be explained that in no case have the investigations covered an 
entire county or included more than a few grou])s. 


A ^‘CLEARING HOUSE^’ FOR REl»ORTS ON FUNGUS DISTRIBU¬ 
TION. 

nV KRNST A. HKSSKV. 

(Abstract.) 

^lany fungi are ])icked up by botanists and examined, only to be laid 
aside when they are detennined to be s}HH*ies already described or when 
the special purpose for which they were collected is accomplished. In 
the vast majoidty of such (‘ases no published record is made of the 
occurrence of these fungi. Thus it hap))ens that the exsiccati and the 
large herbaria throughout the country very often are very deficient as 
regards c(unpleteness even foi* some of the (‘ommoner species. The poor 
monographer who has to rely upon published reports and s})ecimens pre¬ 
served in the vari<ius herbaria is not to be blamed when he omits from 
this country species that are quite common but whii h have not had the 
luck to have been (ollected for distribution or to have ap])eared in state 
or local lists. 

It is suggested that a “clearing house’" for reports of the oc<*urrence 
of fungi be established, in connection with some mycological jounial. 
To this ])lace would be reported all such finds of fungi together with 
records of place where the sfKTimeiis are prma ved. These lists should 
be ]mblished monthly giving name of fungus, name of persons collect¬ 
ing and determining the si)ecies, date, locality, substratum and uumlwr 
under which tJie specimen is filed in some herbarium, j)referably some 
large, easily accessible one. Thus, even if the determination should 
prove incorrect, it would be possible for a student of the grouj> to have 
ac(*ess to the specimen and determine the point befoi*e publishing the 
name in a monograph. 

A name should not be allowed to appear more than once or twice 
from a region (or state) unless on new hosts. Thus there would be re¬ 
quisite the services of an editor for the list who would also make all 
names conform to some recognized nomenclatorial system. Perhaps no 
names should be published except those lacking in i^egional or state 
lists for the locality where the reported fungus was found. Other¬ 
wise the editor would be swamped with reports of very common species 
from states that have not yet published lists. 
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DEMONSTBATION8 OF ECTOTROPHIC AND ENDOTROPHIC 

MYCORHIZA. 

(Abstract.) 

W. n. MOnOUGALL. 

The study of the niycorhiza of onr cornnion forest trees was begun, 
by the author, in July, 1911. The purpose, primarily, was to work 
out the seasonal relations of these myeorhiza, and, if jmssible, to add 
something to our knowledge of their physiological and ecological rela¬ 
tions. The work will continue another year before anything like a com- 
jilete report can be given. It seems desirable, however, to call attention, 
at the present time, to the following resuHs. 

1, On Oarjfo ovaia three forms of ectotrophic myeorhiza, distinguish 
able by their external color, and also by their microscopic structure, 
have tK»en f(vund on the same trt*e. One of these is bright yellow in 
<*olor. The fungus mantle is distinctly flhunentous, and numerous sh<n*l 
branches (»xiend from it into the soil. A second form is brown. The 
fungus mantle in this case consists of ]>seudoparenchynia such as is 
found in many li(‘hens. Th(‘ outer surface is smooth, without any out- 
ward extending branches. A third form, found on Carya, is whitish 
or nearly colorless. The fungus mantle is distinctly lilaineiitous, but 
is smooth (vn the outside. 

2, On Quercus the saim* variations in microscopic structure were 
found, but without the variations in color, all specimens collected being 
whitish. 

On Larix laricina a form was found in which the outer e(*lls 
of the root cortex are so j»ushed apart by the growth of mycelia l)etwe('n 
them that some of them are isolated as islands in the fungus mantle. 

4. On Acer saccharinum and Acer rubrum endotrophic myeorhiza 
were found in great abundance. The vesicrles described by several 
authors were fre(|uently found in the myeorhiza of the maples. 

6. On Tilia americana specimens Tvere collected in which one and 
the same fungus is both ectotrophic and endotrophic. This novel form 
is hitherto unre|K)rted, and may be classified as a heterotrophic my- 
corhiza. 

(Lantern slides and microstopic slides of all forms mentioned were 
shown.) 
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THE VEGETATION OF THE REGION IN THE VICINITY OF 
DOUGLAS LAKE, CHEBOYGAN COUNTY, MICHIGAN, 1911^ 

BY PRANK C, GXTKS. 

INTRODUCTION. 

While eiij^affed in the field operations of the Miehigaii Geological and 
Biological Survey during the summer of 1911, the author was stationed 
at the University of Michigan Biological Station at Douglas Lake from 
June 20th to August 21st. A nearly complete representation of the 
higher plants was collected and dej>osited with the Sun'ey. Many 
notes and fotografs were taken which serve as the basis of this report. 

LOCATION AND OENERAI^ DESCRIPTION OF THE REGION. 

Douglas Lake is located in the northern end of the Southern Penin¬ 
sula, midway between Lake Huron and Tjike Michigan and about 17 
miles south of Mackinaw City, at an elevation of 710 feet above sea 
level or 130 fe^t above Lake Michigan. While the special features of 
the region are indicated on the accompanying map (Plate 1), in general, 
the region is a level, sandy jiinery with a fcAV ridges and hills of 
morainic origin. Two fair sized lakes, Douglas Lake and Burt Lake, 
are about two miles apart, but Douglas Lake is 118 feet higher than 
Burt Lake. A general view of Burt I^ake is shown in Plate 5. A few 
rather insignificant streams flow' into Douglas Lake and the lake itself 
flows into Burt Lake thru a small stream, known as Maple River, shown 
in Plate 6a. Its channel is, however, not open for boats. The greater 
part of the drainage of such soil is underground. Sometimes very 
definite channels are formed, of which the most evident are those com¬ 
ing to the surface about two-thirds of a mile southwx^st of the university 
station, at the head of a gorge. They form the little stream, Carp Creek, 
which drains into Burt Lake. The gorge is continually being cut fur¬ 
ther back and should it be cut a mile more towards the north, Douglas 
Lake would be nearly drained. These lakes have sandy shores which ex¬ 
tend down into the water as a shallow shelf, usually a number of feet 
wide and deepening wdth a gradual slope. This shelf is terminated by 
a sudden, precipitous drop, known as the ‘drop-off,’^ beyond which it 
may be 20 to 65 or 80 feet to the bottom. The drop-off is exceedingly 
well-markt by the sudden change of color of the shallow water to the 
deep blue of the deep water. When aquatic vegetation is present there 
are no emerst j>lants beyond the drop-off. 

Thruout the rest of the region, with the exception of the streams and 
occasional marshes and Ommaedaphne bogs, the tree form of vegetation 
prevails. The aspen type is most widely distributed, tho its members 

<]^ablis||^ed by pennission of Alexander G. Ruthveii. Chief Naturalist, Michigan Geological and 
r iolagioal Survey. 
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are smallest in size. The bog type stands next both in distribution and 
size, while the hardwood, altho largest in size is least widely distributed. 
No pine stands remain as such at the present time. 

CLIMATE. 

There are no weather bureau stations in the Immediate vicinity, but 
those at Rt. Ignace, Charlevoix and Cheboygan, Michigan, will give an 
idea of the meteorology. The data is exprest grafically in Plates ^ and 
4. The region lies between these stations, but the weather conditions 
are pi*obably more nearly like those of Chelmygan than of the other 
stations. 

The ( limatic factors a(‘t in a broad way, and altho the vegetation is 
an expi’ession of the integrali(vn of climatic and edaphic factors it does 
not alw’ays appear so, as the factors are meiisured at the present time. 
Tn general the winters are long, persistently cold, with quite a little 
snow. During the summer the days are hot, wdiile the nights are cool. 
Precij>itatiou is more than siiflicient to supjmrt tree growth. It is most 
abundant during winter and spring. The long dry period during the 
summer and fall, altho not in itself very seriously interfering with the 
development of the trees, assumes considerable importance in paving 
the way for fire—tlie bane of the development of the region. 

THE VEOETATIONAL IIISTOUV OF THE REGIOX. 

The region has been glaciated repcjitedly. The present surface drift 
is largely sand. With the retmit of the glaciei*s, vegetation appeaird and 
developt to a temporary climax for the soil types. The better uplands 
w^ere covered by the hardw'(K>d forest of beech, sugar maple, and hemlock 
wiiich gi’aded into pine on the pooi*er soils. The gmiter part of the pine 
land was occupied by Pmm rcHhtom (Norw^ay Pine) and Pinus strohns 
(White Pine), but the worst land w^as originally covered with Pin us 
haulsiana. The moist low lands w ere cedar bogs. There w cie no signs 
of prairie vegetation. 

Then came the period of the lumberman and with him fire. Without 
ex(‘eption the pine land w’as cut clear and if, perchance, any part escapt 
cutting the fire took it. With only a few exceptions the hardwoods 
also w ere cut and the cut-over land burnt. A few areas, howev^er, which 
were not cut, give an idea of their former appearance. For the most 
part the cedar bogs were cut over but usually they Avere not so damaged 
by Are. 

The immediate result of the clearing was the installation of a iieAv 
vegetation cycle. Firew’ceds sprang up in abundance but their domi- 
nan(»e on a given area seldom lasted more than a year or tw^o. Epifohiutn 
ongustifolwm and Ereclititcs hieracifoUns were the most abundant Are 
weeds. Climatic conditions w^ere entirely suitable for trees and trees 
appeared—but very few in the Arst year, but increasing in numbers in 
the following years. For the most part these trees were aspens (Pop- 
ulfw tremuloides in the moister soil and Popivlus grandidmtata in the 
drier laud), birch alha papgrlfera) and pin or Are cherry 

(Prunm' pemi»glmmca), Tlie vegetation of the forest Aoor consisted 
of an abundance of Ptcris agmlvm, Diervilla lonicem and such plants 
as withstood the Are and remained as relics of the previous association. 
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On pine land such as association persisted for a number of years, altho 
ultimately it would be replaced by other associations. Where this has 
not already happened, frei|uent fires are the cause, for they easily kill 
the small seedlings. As pine must l>e reestablisht by seeds, this very 
materially increiises the time from pine to ])ine as ea(*h fire depletes the 
soil in addition to killing the seeds, seedlings and seeding trees. 

Normally aspen dominance of hardwood land was much shorter, both 
because the hardwoods seed c^isier and sprouts from the stumps often 
obviate seeding entirely. This results in vegetation of a mixtur of liard- 
woods and aspens, with occasionally more or less ]>ine. ITltiinately, how¬ 
ever, if the soil is favorable, the entire stand will be hardwood. 

On lK>g land aspen dominance was very seldom attained, because 
ecesis of the bog trees was easy and they could much more than hold 
their oAvn against asj^ens. After a burn in the cedar bog, revegetation 
was very largely by tamarack (Lana? laricina), altho this tree is but 
sparingly i*epresented in a typical cedar bog. The tamarack grows 
readily and forms a dense stand which may reach a bight of almnt 
55 feet. Soon, how^ever, cedar {Thuja Occident alts ) and spruce (Picea 
wariana) ap>i)eared and developt rapidly. From a distance sucli bogs 
appear to be pure tamarack, until either the tamarack dies naturally, 
or is killed by the larvae of the sawfly, or is overto])t by the s])ruce 
and cedar. Tlie cedar bog is the climatic ty})e on boggy soil. 


TllK VK<iJKTAT10N. 

As vegetation is seldom in a static condition, the treatimmt of the 
plant associations according to their arrangement in the developmental 
or genetic series is the most logi(*al. This method does not signify 
that every given spot of bare gi’ound becom(‘S vegetated by the lowest 
meinl)ers of its normal genetic series and the succession continues until 
the climatic type for the region bec*omes pi’evalent. In a normal genetic 
series such would be the case. Expressing series of fenomena in tins 
manner leads to a clearer insight over the vvhole field and to a clearer 
explanation of apparent exce]>tions. A genetic series begins with the 
low^er types of vegetation jind procecnls progressively to higher types. 
A complete series would be the one in which every step was taken, but 
this is frequently not the (ase. Sometimes ste])s may be omitted and 
certain steps may take very much longer than others. In spite of these 
facts, the general trend of the vegetation is from the lower ste])s of 
the genetic seric^s to the higher and the varying environmental factors 
and accidents are largely responsible for the actual steps. 

Ill this region there are five distinct genetic series. Of these, four 
are primary series, that is, the natural series that represent the vegeta 
tional dynamics without the interference of man, and one, the bum 
series, for which man is directly responsible. The primary series may 
be designated: (1) the lake series, whose associations progress from 
deeper water up to the land; (2) the swamp series, whose associations 
in this region replace open water with swamp vegetation (of relatively 
minor importance in this region); (3) the bog series, whose associations 
convert open water into a tree-covered tract; and (4) the sandy-land 
series, whose associations lead towards the development of hardw^ood 
forest. Any one of these series may run into some of the others. 
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THE ASSOCIATIONS IN UNBUUNT AREAS. 

The riankton Association. 

The free swimming and floating algae and protozoans which constitute 
Ihe plankton were not investigated. 

The Chora Association. 

This association of submei*ged rooted aquatics is the first in the lake 
series of genetic succession. It occurs normally in the deeper water 
of the various lakes in the region. It may be obtained by dredging 
or by collecting the plants which ai*e uprooted and washt ashore dur¬ 
ing storms. 

On account of the extreme openness of the aquatic vegetation in these 
lakes, Chora also grows in shallow water—almost up to the shore line in 
certain bays where there is no higher vegetation to prevent its develop¬ 
ment. For this reason, also, Chora exists as a relic in ev^ery aquatic 
association. With the Chara. Myriophyllum spicatum and Elodea cana¬ 
densis may be frequently associated as secondary species. 

TIw Potamogeton Association. 

This association of submerged, rooted aquatics develops in shallower 
water than Chora normally does, but it can not grow in as shallow 
water as Chora will under favorable conditions. As this association is 
usually develojit in Douglas I^rfike, fairly dense pat(*he*s of vegetation are 
strung along the drop-otf, extending shoreward until the \cater is some¬ 
what over a foot in depth, unless stopt by other vegetation. This asso¬ 
ciation is partial to the shelterc^l bays and exists only in small isolated 
patches in the open lake, where it is subject to severe wave action. 
This is shown in Fhxte flb. On account of the o])enness of the aquatic* 
vegetation that is jirevalent in this rc^gion, the spc^cies of this association 
iTadily remain as relics in the succreding associations. 

List of the S])eci(*s of the I’otaniogelon Association: 


no MINAXT SPECIES. 


Potaniogcton natans. 
Po1amogct(m rirhordsonianns. 
Pot a mogeton zostcrifoli us. 
Potamogeton pcciimtus. 
Potamogeton hetcropJu/llus. 


forms myriophyllus and tnujimus. 


Po to m ogeto u fili form is. 

Po i a m oge t on Inren s. 
Potamogeton strictif<dius. 
A a ins ft exit is. 
Ceratophyllnm demersum. 


SECONDARY SPECIES. 

Elodea can a den sis. Myrioph yl lu m sp i ca t u m. 

Vallisneria spiralis. 

RELIC SPECIES. 

Chora spp. 

7 
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INVADING St*ECIES. 


Nymphaea americana. 

The CastaliorNymphaea Association, 

TJiis association of rooted aquatics with floating leaves and flowers 
occurs sparingly in the lakes of the region. In the ponds and smaller 
lakes, where the water is quiet, Nymphaea ameriemia and CastaUa odm^ata 
fonn their typical zone. In Douglas I^ake this association occurs only 
in protected bays, whei-e it is represented by Nymphaea amcricatia grow¬ 
ing in water two to four feet in depth. The association is very oikju and 
seedling plants are usually abundant, suggesting reproduction by seeds 
rather than growth of the rootstocks. A number of the rootstocks are 
undoubtedly uprooted by the ice during the winter. The stems catch 
more or less of the upr<x)ied and floating Chara, Elodea, Potamoyeton 
and Myriophyllum —some of which, particularly Mifriophyllum and 
Elodea, freiiuently take root and develop as secondary species. 

In the larger lakes this association is succeeded by the kcirpns validm 
association, or on very shallow shores by the Eleoeharis palustris viyens 
association. In boggy situations and in the very small lakes, such asso¬ 
ciations as the Typha, the Carex ftliformis, the Menywnth€s-Eaqitta/i*ia or 
the Chamaedaphne associations may displace this association, depending 
u|>on the distribution of seeds or the presence of the ]dants of these asso¬ 
ciations in the immediate vicinity. 

List of the S{)ecies of the Costalia-Nympluiea Association: 

DOMINANT SPECIES. 

Castaliu odoraia. Nymphaea americana. 

(ktstalia tnherosa. 

SECONDARY SPECIES. 

Elodca canadensis. Myriophyllum, spicatum. 

Tallisneria spiralis. 

RELIC SPECIES. 

Poiantoffcton natans, 

INVADING SPECIES. 

Eoirpus validus. Eleoeharis pahistris viyens, ^ 

The Mvnynnthes-Eagittaria Association. 

This association of aquatic plants is represented very sparingly in 
the region of Ressey Creek, a bog southeast of Douglas Lake and along 
parts of the little streams running thru some of the cedar l>ogs. As 
a rule it is represented by SagittaHa latifoUa, with quite narrow 
leaves. Ijcss frequently the SagittaHa is accompanied by Menyamthes. 
Only in Bessey Creek did Eparganiam simplex occur with it. Sparganr 
"inth grew out into deeper water than Eagittaria was observed but in 
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shallower water than that in which the Potamogetoiu occurred. With 
them it maintains a sharp tension line. Secondary species are seldom 
present in this region. 

This is a pioneer association in the open water in some of the creeks 
of the region, but where it is competing with other associations, it 
normally follows the Castalm ^ymplmea association. It may give place 
to any one of several associations. In creeks, the FAeoelmris association 
is more often the succeeding one but neiir the mouth of Bessey Creek 
it gives j)laoe to ^cirpm ralidiis. This cK*cnrs only on the side towards 
the shore, as the MenyanthcsA^agittarla association can not exist in 
water subject to wave action, f^agittaria can not grow in water as dee]) 
as Hcirpus validu^s is able to, yet when these two come into comiietition 
on ground that does not ])reclude the Sagitiariu, it occupies a lower 
position in the genetic sciile than Soirpus vulidus. In treeless bogs this 
association is succw^ded by Carex filiformis or by Chamaedaphne cahp 
culata. One instance of succession to Plwagmiiea Tppha was observed 
in a bog southeast of Douglas Lake. When CH'curring along the <*reeks 
in cedar bogs, it is usually separated from the Thuja by the Iris asso¬ 
ciation. 

List of the Species of the Menyanthes-Sagittaiia Association: 

liOMlXAXT SPKCIES. 

Slagittarki latifolia, Mcnpanthcs trifoliafa. 

Sparganium simplex. 


SECOXDARY SPECIES. 

Mentha arvensis catmdcnsis. Mimuhis glahf'atus jamesii. 


Castalia odorafa. 


RELIC SPECIES. 


INVADING SPECIES. 

EUveharis inilnstris vigcns. Fcirpus validns. 

Car ex filiformis. Cimmaedaphne cah/oiilata. 

Tpplta latifolia. Iris i^rsiroJar. 

The Eleocharis Association, 

In some of the sheltered bays where the slope of the bottom was very 
gentle this association of water plants was occasionally present. The 
W'ater there was less than a foot in depth and the association extended 
out of water. The dominant species was Eleocharis pakistris vigens, 
a plant which spreads very rapidly by underground rootstocks and t^^kes 
nearly complete control of the ground once it obtains a start. The 
secondary species were not numerous and only occasionally conspicuous. 

As a rule, this association seemed to be the end of this genetic series, 
for between it and the land plants there was usually an open stretch 
of water in addition to the lowrer beach which was usually plantless. 
In a few of the long spits which project out into the waters of North 
Fishtail Bay succession to the Scirpm americanus association was clear* 
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ly indicated by the gradual grading of the Eleovharis into the Scirpus 
americaniis as the water became shallower. 

List of the Species of the Eleocharis Association: 

DOMINANT SPKCIES. 

Eleocharis palustrls vigens. 


Utricularia cormUa. 
Olyoeria horcalis. 


Nymphaea aiiierican<i. 


Ly copus amerim n us. 
Solidago graminifolia. 
Scirpus americanns. 
Ms versicolor, 
Spartina michauwicma. 
Lobelia cardinalis. 


SECONDARY SPECIES. 

Veronica anagalUs aguativu. 
Oxypolis rigidior. 

RELIC SPECIES. 

Sagittaria lafifolia. 

INVADING SPECIES. 

Mentlui arrmsis canadensis. 
Mimulus ringens. 

Potentilla jHilustris. 

Acer rubrtvni (seedlings). 
Comas stolonifera (se(^dlings). 
Salix lucida (seedlings). 


The Soirpns valUlus Associafum. 

This association of aquatic plants, rooted below Ihe surface of the 
water but extending above the water, appears to be the most extensive¬ 
ly represented aquatic association, altho the Chara association really 
is so. It occupies submerged land from water level down to waiter about 
8 feet in depth. In Douglas Lake it is limited to the shoals and the 
shores of kiys and inlets, especially towards the wnst where the lake 
is more protected from the prevailing winds. Except at the mouth of 
Bessey Creek, this association occui*s in patches which are not very 
dense, and yet there are virtually no .secondary species. At the mouth 
of Bessey Creek is a very dense grow^th of this association, showui in 
Plate 7a. In places in it, the way has been paved for a considerably 
higher association in the genetic series and such plants as Dccodon 
vertidllatus. Enpatorium perfoUatum. Eu/patoriuni purpureum^ Lobelia 
cardinalis^ Asclepias inmmata, Salix lucida and Sagittaria laiifolia are 
now present. 

Normally this association is succeeded by the Scirpus ainericanus as¬ 
sociation, but during 1911, in the unusually high stages, following the 
heavy spring rains, the Scirpus validus association gave decided evidence 
of invading tlie ScU^pus anvericanus association^ in which the Scirpus 
validus is usually present as a relic. The extreme openness of the aquatic 
vegetation materially aided this invasion, w^hich is a reversal of the 
normal line of succession. 
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List of the Species of the Sciqius validus Association. 

DOMINANT SPECIES. 


f<ci7'pus validus. 


SECONDARY SPECIES. 

Mynophjfllinib spiratuui, Elodea canadensis, 

Chara spp. 

RELIC SPECIES. 

Nifinjdtaca anwricana (sj)aviii«»i\ ). Ecirpns (nnericanns ( in revei’snl of 

siieco'sions caused bv liigher 
water). 


INVADING SPECIES. 


Ecirpus a merican ns. 


(The fellDwinj^: are of very 

7>r codon rrrficilJains, 

Enpaiorinin perfoUatuin, 

K n pa tor in nr pii rp uren in . 

Lfthrlin ca n /inu lis, 


local occurrence as noted above.) 

Asclepias incat'nafa, 
f^aH,v InHda, 

^affittaria^ lot if alia. 

Glycerin l)orcalis. 


The ^cirpns amcricanns Association, 

Kxlendiii^ from shalb)W water up on io the bea(*h occurs the associa* 
tion dominated by the rush ^cirpns ainerieanns. It is fairly well repre¬ 
sented in tlie protected bays of Douglas I>ake. On the lakeward side 
it is usually bordered by either Elcoidiaris pahistris riffcns or Scirpios 
validus, but occasionally by o]>en water. Landwards it extends up out 
of the water as far as the sand is moist clear to the surface. Relic 
plants, whose stems are very often spirally twisted, may persist for a 
while higher up on the beach. Ecirpus amci'^Uianns does not have a very 
wide range of water de])th, as the season of Ibll shows. The heuvy 
rains of the spring raisi^I the level of the lake about two feet. The 
dry spell <*oinnienced in June but the water had not receded to its 
natural level until long in August. Many of the patches of ^cirpus 
amcricanus were killed. The dead plants turned jet black and were 
I)robably sutfo(*ated on account of lack of air. The depth of water 
over these killed patches was not more than eight inches during August 
but only very rarely was there sufficient life left to send up a stalk, 
altho further in towards the land there was the normal growth of this 
plant. Ecirptis validus began to come in rapidly and by the end of 
August had re(*aptured a few of the Soirpus americanus areas. 

On the landward side, evidences of a true genetic succession are not 
conspicuous. The edaphic conditions are changed rather suddenly as 
is also the change in the plant life. Very frequently there is an open 
strip of sand between the Scirpus americanus and the land vegetation. 
On the low, level, sandy spits, where the slope is hardly perceptible, 
evidences of the relationship of the land and water associations appear. 
As a rule it is the Potentilla anserina association that comes into the 
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Scirpm amerleanus but the iiuinei*ou8 seedlings of red maple and wil¬ 
lows give evidence of how rapidly a bog could be formed if it were 
not for the wave action during the summer and the far more serious 
ice work during the winter. 

last of Ihe Species of the Scirpus americanus Association: 

DOMINANT SCKCIES. 

Srirpus autcrieaus. 

SEr(>NDAltY SPECIES. 

Viricularia cornuta, Oxypolis riyidiar, 

Elodea canadensis, 

RELIC SPECIES. 

Scirpus validns. Poiamoyeton ricli^trdsonii. 

Eh ochavis pahisiris riyrns. 


IS VADING SPECIES. 

Scirpus 'lydidiis (in reverKul of sue- Salix lucidu (seedlings). 


cessions). 

Lycopus amerioamis, 

Solidago gra/niinifoHa, 

Iris versicolor. 

Spa rtimi nnrhu uxia n a . 

Acer ruhruin (seedlings). 
Cornus stolonifcra (seedlings). 

Oladiu 


Junaus bait lens lift oralis, 
Eu pa tori u m perfo Hat uni, 
Alnvs incaiia, 

IvysiniacMa trrrcstris, 
Salix longifolia, 
Poicniilla anscrina, 

ITyperieu ni virgi n icu in, 
UHiriscokks. 


21ie (Jladinni mariscoidrs Association, 

Tliis association of rush-like jilants, entirely dominated by Cladium 
marlscoidcs, wa,s very poorly representi^l in this region. It occurml 
along the west shore of Douglas Liike at the edge of a cedar bog. It 
was also present in a few other places where lK>gs were in the initial 
stages of their development. Everywhere it presented the same appear¬ 
ance—a dense growth of the rush with a very’ few secondary sjiecies 
towards the margins. 

List of the Species of the Cladium mariscoides Association: 


DOMINANT SPECIES, 


Cladiuin mariscoides. 


Po tend ilia, palusiris. 
Lobelia cardinalis, 
HyperUmtn rirginicum. 


SECONDARY SPECIES. 

A sch^pias inmmiaia, 
Duliohiuni arufidinaceum, 
Carex oederi pumila. 


Scirpus validus. 


RELIC SPECIES. 
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INVADING SPECIES. 

Iris Versicolor. Lysimachia terrestris, 

PofcntilUt anserina, Cwnipanula uUginosa, 

Eupatorium pcrfoUatum. Campanula aparinoidcs. 

The Jnnms haltirus litioralis Association, 

This association of the lake beaches is n^jireseiited in the region very 
scantily, on a few of the tnngs of sand which projected ont inlo South 
Fishtail bay, by a sprinkling of plants of tlie dominant species Junous 
haUicus littoralis. As a general thing, the Juncus is between the Ecirpns 
amcricauus and the Potent ilia anserina, showing smtcession into the 
former and giving way to the latter. Occasionally, however, on a very 
few of th(‘ stations there is no other vegetation between it and the open 
water. The severe ice work along the shore each wint(‘r is undoubtedly 
a j»otent factor in reducing the extent of this association in this region, 
f(»r otherwise, conditions s(^uu entirely suitable for it. 

The Potent ilia anserina Association, 

This association of lowland ])lants. which in some localities cpiite 
extensively c<»v(‘rs th<‘ beach, is extremely poorly rej)resented in ihv* 
region. In a few places a mere fringe of tin* <lominant spc*cies at the 
foot of the fringing dune or ice work bluft' is all that there is to indicate 
the i)reseuce of this association of jdants. In a few other places where 
the beach is very gently sloi)ing and protected from severe wave action, 
the presenc<‘ of a number of these plants mixt in with Scirpus americaniis 
and Eleocharis palnstris rigens indicates the j)resence of the association 
in the midst of rai)id successimis. Here the Potent ilia grows from the 
water level up as far as other plants will permii it to grow. Sub 
mergence, however, cannot Im? witJistood. In (ertain plates, where this 
association develops around beach jamls it serves to catch tiie seeds 
of bog trees, as Acer ruhruni and Thuja occidentalis. In other jilaces 
grasses, Elynius canadenis and Epartina uiichauxiaua, obtain a start and 
a low dune may be fonne<l. 

T.<ist of the S]M.*cies of the rot(‘ntilla anMO*ina Association: 

DOM LNANT SPE(UES. 


Potent ilia anserina. 


SECONDARY SPECIES. 


SoUdago gra mlnifolia. 


RELIC SPECIES. 

Ecirpus amcricauus, Juncus balticus littoralis. 

Eleocharis palustris vigens. 


INVADING SPECIES. 

Acer ruhrum (seedlings). Ehjnms canadensis. 

Thuja occidentaUs (seedlings). Spartina mkhauxiana. 
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Th€ Phragmites-Typha Assomation. 

This asociation of swamp plants occupies an oxtrcmely limited part 
of the region. It is evidently a secondary develoiiment, fallowing the 
clearing of l>ogs, which were too wet to cultivate successfully. The 
diii^atioii of this association, under prestait climatic conditions, provided 
the ground is undisturbed, could not he long because before the TypM 
is able to establish a closed association, which very nearly prohibits 
succession, the rapid ecesis of shnibs, particularly willows, but even 
tfimarack and cedar, will liave destro\ed the identity of the association. 
ConscHiuently the presence of this assoc ialion is indicated by the pres¬ 
ence of Typlia latifoKa, Oxypolis rUjidUyr and a very little Phragmitcs 
i'ommuniH as relic si)ecies in some of the willow thickets, which at the 
]>resent time occupy wet, cleared places. Ultimately the bog forest cover 
will prevail. 

As an association it is Indter re])resented in one of the In^eless bogs 
nortbeast of Hurt Lake. There a narrow iKdt of tyi)ically developt 
Typha htiifolia sey)arates eilher the (Jastalid-Nyniphiwa or the l^rirpiiH 
raUduft from the Carcx fdiformi^ association. It is not unlikely that 
here the Typha invaded the tension line subsequent to the development 
of the Oarcx mat and the water lilies. 

Car<\r ftliformi^ AsHOclatUyu, 

At the edge of the Castalia-Symphaea or of the Phrayiniicfi Typha 
or of the ntliduf^ associations or occasionally at the edge of the 

open water oc*curs the Carrx fdiforniis association, cme of the most 
typic*al of bog associations in this ])art of Amcnica. The dominant 
species, groAving in great luxuriance, forms large mats of vc^getation 
jjrojecting out from the shore. The long, slender leaves wave loosely 
in the wind. At a distance the upj)er surfac-c^ aj>pears janiecily level. 
There are virtually no other plants ]u*escmt in this sedge growth, (ex¬ 
cept at the tension lines on either side*, linden^ the mat of Unre.r, dcinis 
accumulates and builds up the bottom. Davis’s resc^arches have showm 
that this plant is one of the most important in the formation of peat. 

In general this association is suc*cc‘ecled by the dhawavdiiphne enhp 
riUata assoc'iatioii, altho occasionally the willcnv thicket may follow. 

List of the Species of the (Jarex filiformis Association: 

nOMINANT SPKCIES. 


Carcx filifortais. 


SECONDAEY SPECIES. 

PotentiJU pahistris. Clyccria borealis. 

INVADING SPECIES. 

Chamaedaphne calyculata. Salix Iticida. 

^atix prAicellaris. Irifi versicolor. 

Stpiraca salicifolia. 
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The Chnm(ic(Mphne cahjculata Assoeiaiion, 

Second in importance only to tlie Carex fiUformin as a bog association, 
is Mie Vhmmetlaiihne association. In this region it is i)resont in several 
small bogs. The besi ilhistnition of it is Silver Lake, a little south of 
Lryant's hotel, shown in JMale S. This little lake was, at some early 
day, a bay of Douglas T.ake. Plants of the heath family thuroly domi¬ 
nate the associalion, but in addition there is a sprinkling of showy 
secondary species. This assoiaation does not extend out into the open 
water as some of the ])revious ont^s have. It is de])endent upon the 
presence of a j>revious association in which it can obtain a foothold, 
rs'iially this is the ('arr.r filifftntiis association, into which the Chumae 
(Utjihne very readily invades. The floating mat is taken hold of as tho 
it were normal ground. Occasionally this invasion is so very rapid, 
(‘s]>ecially during the year or two following a burn, that Chamacdaphne 
ap[)arently is imshing its way out into open water. When cases of this 
nature Avero more cajofully investigated, it was clearly sion that the 
pure Cared- filiforniis association was narrow and that the Vhamaedaplme 
iiad gr(»wn thru it and the j)rojecting ends grew out into the water, but 
tluue they could not suy>p(»rt an upright growth of stems and leaves. 

In general this association is succeeded by an association of shnibs 
but in this region this is not (dten the case. Here the sucewding asso¬ 
ciation is usually a bog tn^e association, such as the Larix and Thuja 
asso(‘iations, as sIioami in the background of Plate b. In some of the 
m‘wly forming bogs, wilknv thickets, or more often, lhit‘kets of Myrica 
ijali' and Ahius follow the (^hamaednphne. In cases of severe disturbance 
of natural conditions, as by tire, the aspen association will follow the 
('fitfinaedaphue. One (*as<‘ i>; at hand Avhere a burnt-over area of Cham- 
ardaphuv ('ame up to a Calamoffros-tis meadoAv. 

List of Hie Speci(*s of the (1iamaeda]ihne Association: 

DOMIXANT SrUC'IKS. 

Chamaedaphnr eahfcuktfa, SplKfymim spj>. 

Kalmia jndifolia, Atulromeda yJauf ophylla. 

1 aeciIlium oxpeoccus. 


Si:CONDAKY SPECIIOS. 


Meuijanthes trifoHafa, 

/s’e rraeni ia parpurea, 
Calopogon pulehelhm. 

A i^pidiam thelypteris. 
Stcirpus cypcriuiis pciius, 
Eriophovum rirginicum. 


(Uinw pnuriflora, 
Haheuaria hicphariyiottis, 
Epilobinui roloratum, 
Osmunda regalis. 

Osm unda ciummouwa, 
Cypripediuiu acaulc. 


RELIC SPECIES. 

Nt/mphaca amcricaua (rare). fimilaciua frifolia (in burnt-over 

places). 
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INVADIKO SPECIES. 

Picea mariana (seedlings). Populus trenmloides. 

Pioea mariana f. bret^Jolia, Calamugrostia canademis. 

Larix larieina (some dead trees and Yaccinmm mcillans. 

a few seedlings). Nemopanthea mucromta. 

Thuja ocddentalia (seedlings). Betula alba papyrifera (seedlings). 
Oayluaaavia baccata f. glaucocarpa. Populua grandidentata. 

Pyrm arbutifotla^ atropurptirea. Pinna strobna (few seedlings 0.4M). 
Ilex vcrtioillata. Vacciniiim canadenac. 

Quercua rubra (seedling). 

The Valamagrostia canadenais Aaaociation. 

On a patch of land, near the source of Maple River, burnt over in 
1908, meadow grasses have developt and at the present time form a 
patch of typical meadow, limited in area tho it is. Some dead stems of 
Chamaedaphne and some not entirely bumt ti-ee stumps, however, indi¬ 
cate that the formation of the meadow is very recent. The larger part 
of the meadow was occupied by a rank growth of Calaniugroatis vana- 
denaia and Calamagroatia incxpansa^ the fonner of which was by far the 
more abundant. Mixt in among the grasses and usually much dwarft 
on ac(‘ount of the lack of light, were several secomlary species, more 
typical of other associations, together with a few seedling trees. The 
meadow was in saturated soil, separated from Douglas Lake by a 
belt of Typha latifoUa, 

List of the Species of the Calamagrostis canadensis Association: 

DOMINANT SPECIES. 

Calamagroatia canadenais. Calamagroatia im xpanaa. 

Cinm arundinacea. 


SECOXDAKV SPECIES. 


Eupatol'ium perfoUatmn. 
Scutellaria galericulata. 
Uyperiouin virgmimim. 
OxypoUa rigidktr. 
Fragaria virginiana. 


Campanula aparinoidea. 
Polygonum amjjhibium. 
Lyaimachia terreatria. 
Luaimuchia thyrsi flora. 
Equiaetum laevigatuni. 


Sagittaria latifolia. 
Typha latifoUa. 
Iris versicolor. 


RELIC SPECIES. 

DuMchium arundinaceum. 
Potentilla palnatria. 
Clyceria borealis. 


Populua tremuloidca. 
Populua balaamifcra. 


INVADING SPECIES. 

Salix discolor. 
J'raxinua nigra. 
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The Iris versicolor Association. 

This coHiposit association was often present around the edges of 
bogs^ along the roadsides^ along the edges of thickets, and in burnt-over 
land which had not yet become dominated by either shrubs or trees. 

List of the Species of the Iris versicolor Association: 

DOMINANT SPECIES. 

Iris versicolor. Lycopus americams. 

Aspidium thelypteris. Eupatorium perfoliatum. 

Eupatoritm piirpvreum. 


SECONDARY SPECIES. 


Cirsiam muticnm. 

Ghjoeria borealis. 
Eriophorum viridi-carinatiim. 
CAnna arundimcea. 
Hypericum virginicum. 
Lysiinachia terrestris. 
Asclepias incarnata. 

Lobelia cardinalis. 


Scutellaria galericulata. 
Prunella vulgaris. 

Rub us triflor us. 

Mimulus ringens. 

Dulichium arundinaceuui . 
Polygon mn amph ibium. 
Roripa pahisiris hispida. 
Campanula aparinoides. 
Rurnex crispus. 


RELIC SPECIES. 

Typha latifoUa. PotcniiUa palustris. 

Potentilla ansanna. 


INVADING SPECIES. 

Sambucus canadensis. Spaiiina miehauxiana, 

Cormis stolonifera. Salix lucida. 

Acer rubrum (seedlings). Salix spp. 

Thuja occidmtalis (seedlings). 

The Salix-Cornm Thicket Association. 

Along the borders of some of the cedar bogs, but especially along 
roads thru them, and surmounting the blutf or dune at the limit of ice 
work around Douglas lAike, occurred this thicket association. The soil 
in which it grew was wet, altho in certain cases there was a surface 
layer of nearly dry sand. The association is characterized by the growtli 
of willows, of which Salix Incida is the most prominent. This is shown 
in Plate 7b. In good situations this thicket growth may attain the 
I>roportious of a grove of small trees but usually before that time, 
seedlings rf the succeeding association have come in and transformed 
the area into a bog. In drier situations a stand of I’ed pine may succeed 
such a thicket. 
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List of tho cfjipcjes of the Salix-Comus Thicket Association: 


Salia'^ lucida. 

Haliv diwolor. 

Sfaltx rostrafa. 

Saltan plaifcophijlla. 
Sahx srnsifinia, 

SalU pcdirellarin. 
(Htrolma. 

Tibunmm cassinoidcs. 


DOMINANT SPECIKS. 

Oornna fit(doaifcra, 
i^piraea Halicifolia. 
Samhucus raccmoaa. 
ISamhiicvs canadcnsia. 
Prunns virgia iana . 
Lonicera dtoica. 
Viburnum, opnius. 


SECONDABY SPECIES. 


Osiminda rvga 1 is, 

Onoelm sen si h i Us. 

(jiycerki ncrcaUi. 

Solidago rnam in if alia. 

RamiuvuIns pennsylvanicns. 
Mentha arvensis canadensis. 
Aster nome-angliac. 

Asier spp. 

Solidago canadensis. 
Solidago spp. 

(.'area fcsiucacoa. 

Rhux toxicodendron. 
Polggotmm dUnode. 

Rihes cynosbati. 

Rihes prostratuni. 
Polygonum avioulare. 


Carex rctrorsa. 

Bronius ciliatiis. 
Equisetum laemgatum. 
Smilacina stellata. 
Campamila aparinoides, 
TrifoUuni repens. 
ThaUctruni dasycarpum. 
PotentIlia m onspeliensis. 
Mimulus ringens. 

Psedera quinquefolia. 
Agropyrum sp. 
Muhlenbergia sp. 
Clematis virginiana. 
Comandra umbcllaia. 
Gnaphalmm iiliginosum. 
Hypericum eanadensc. 


Eupatorium perfoliatum. 
Eupa tori u m pu rpureu m. 
AseJepias inmtmata. 
Scutellaria galericulata. 
Myrica gale. 

Epilobmm angustifolium. 
Scirpus cyperinus peliiis. 


RBEIC SPECIES. 

Oxypolis rigldior. 

Lo Uelia cardina lis. 
Nmmbergia thyrsiflora. 
Phragmites commums. 
Typha latifoUa. 
Lysimachia terresiris. 


INVADING SPECIES. 

Populus tremuloidcs. Ahms incana. 

Ultnus fiilva. Betula alba papyrifera. 

The Salix-Cephalanthus Association. 

Along parts of the shores of Douglas and Burt I^akes and around 
some of the bogs in the region was a poor representation of this asso 
ciation which is so abundant along the Illinois River in central Illinois. 

association was characterized b.v dwarf plants of SaUx longifolia 
glowing in water soakt ground. This willow commences its develop- 
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ment in shallow water occupied by the Scirpus americanus association 
either thru the germination of seeds or by the spi’onting of twigs carried 
there by wind or water. In other places, development is initiated in 
open water by the lodgment of twigs or branches during storms. 
The willow develops into little bushes, seldom over a foot or two high, 
whether growing in water, in the sand, or in gravel. The stems are 
usually more or less uprooted and pusht towards the land—probably 
the result of ice work during the winter. This association extends 
landwards only where the sand is low and level so that the water table 
is virtually at the surface. Secondai^’ species associating with this 
willow were merely wet sand preferring species, growing there naturally 
and not such as usually characterize this association. Usually there 
wiis a strip of open sand between the upper limits of this assocnation 
and the fringing dune. Occasionally, on low, wet shores, a succession 
fi*om this association to a SaUx Corn/us thicket was indicated. 

In the boggy areas of this region, where this association occurred, 
it occupied the ground just at the water table, altho it may extend down 
into standing water. It was essentially a thicket of low willows, 
mostly Salix longifoUa, with which was associated Salix pedicellaris and 
Spiraea salicifolia. Here the association alternates with the Cham- 
aedaphiie association in position just above the Carex fiUformds asso¬ 
ciation. Between it and the aspens there was usually a very sharp 
tension line which in a few cases w’as occupied by the Iris association. 

The season of 1011 did not re\’eal the presence of Cepfialanthus in 
the region. 


The Mipiea pale Association, 

This association of low, wet-ground preferring shrubs, characterized 
by Myrica gale, occurs in most of the newly-forming bogs and in places 
along the shore of Douglas Lake. Accompanied by SaUx Candida or 
SaUx pedicellaris, Myrica gale is one of the first shrubs to appear in 
the development of a cedar bog from a beach y)ool. The association is 
composed of low bushes but very little if at all higher than the sedges 
which have preceded it. It usually is followed by a stage of higher 
bushes, as Ainas or Pirus and subsequently is replaced by Timja. The 
stage of higher shrubs is not net'essar^’, however, for in several of the 
new bogs the seedlings of cedar and spruce are y^reseiit in the My7'ie>a and 
show all evidences of rapid development. 

List of the Species of the Myrica gale Association : 

DOMINANT SPECIES. 

Myrica gale. Salix pediccllaHs, 

Salix Candida. 


SECONDARY SPECIES. 


Solidago graminifolia. 
Oampemuia uliginosa, 
Thalicftrum dasycarpmt. 
Carex lenticularis. 
ChUum horeale. 


Polygonum cilinode. 
Carex spp. 
Hieroehloe odorata. 
Panicum sp. 
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RELIC SPECIES. 

Potentilla anserina. Cinna arundinacea, 

Calomagrostis imxpansa. Iris versicolor, 

Lysimaehia terrestris, Salix longifoUa, 

INVADING SPECIES. 

Popidus tremnloidcs (seedlings). Thuja oooide^italis (seedlings). 
Alnvs incana, Betula lutea (seedlings). 

Rosa Carolina. Rosa hUmda (near dune bases). 

SalU ludda. Populus balsamifera. 

Cornus stohmifera. Fraanrms nigra (seedlings). 

Betula alba papyrifera (seedlings). 

The Pyrus Vaodmum Thicket Associatifyn. 

Invading either the Myiioa gale or the Balia-Cornus associations, 
where they occur in bogs or along roadsides^ is an association of larger 
shrubs, characterized by Alnm incana and ^rus arbutifoUa. The asso¬ 
ciation is not typically developt in this region, but it is well suggested 
by the occurrence of these 1y|)ically dominant species. As far aa ex¬ 
plorations disclosed, there were no species of Yaccinivtm present in 
this association in the region. Farther south Vaccinium is usually 
abundant. This association gives place to the Thuja association which 
it immediately bordei*s. 

List of the Species of the Pyrus-Vacciniuin Association: 

DOMINANT SPECIES. 

Pyriis arbutifoUa. Pyrus arbutifoUa atropurpurea, 

A Inns incam. 


SECONDARY SPECIES. 

Onoclea sensibilis. 

8a Hx Incida. 


Psedera quinquefolia. 
Comus circinata. 


RELIC SPECIES. 


Lobelia cardinalis. 

Carex spp. 

Mentha arvensis canadensis. 
Iris versicolor. 

Enpatorium purpureum. 


Eupatorium perfoliatum. 
Aspidium thelypteris. 

Lycopus arnericanus. 
Aquilegia canadensis. 
Dccodon vertidllatus. 


INVADING SPECIES. 

Fraxinus nigra (seedlings). Thuja ooddentalis (seedlings). 

Acer rubrum (seedlings). Vlmus amerioana (seedlings)« 

The Elymus Dune Association. 

^ tjp many places along the shores of the lakes the limit of ice work 
is indicated by what appear to be a fringing dunes. It is, however, only 
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in exceptional cases that they were formed as normal dunes, namely, by 
the collecting of sand around a nucleus. They were usually the result 
of a heaping up of the sand by the pushing of the ice of the lake. 
Generally the aspen association takes possession of these ridges. A 
somewhat different composition of species, however, always obtained. 
Popifhis tremuloi^s is accompanied by less xerophytic trees such as 
i*ed maple, white birch, wliite cedar, Populus VaUamifera, red oak an<l 
Norway and white pines. Associated with the trees there may be 
shrubby plants as poison ivy, rose {Rosa hlanda), bearberry, blueberries 
(Vaecimiim permsyhmmfyiim and V. oa'tmdeme), red-osier dogwood, wil¬ 
lows, together with herbaceous plants as wild rye, Spartina iwhha/uxianay 
Aster lacmSf etc. 

Other stations on the fringing dune were occupied almost exclusively 
by a stand of willows, three to five or six feet high, with a few of the 
normal secondary species of that association. 

In stations along South Fishtail bay and in a few stations along 
the southwestern shore of Douglas Lake, this ridge appeared more like 
a real dune. It was covered by a dense growth of Elymus camdensis 
in which might be mixt Spartina michaiixiana and less frequently a few 
secondary" species as Apocynum cannahitmm, bearberry and blueberry 
(Tacoiniam pennsylmnicmn), Such a dune is shown in Plate 9. 

There were no plant associations leading up to this dune association. 
It is an example of poineer occupation of a newiy formed physiographic 
habitat. The presence of bearberry indicates that normal succession 
tends towards the development of a heath but the heath is so feebly 
represented in this region that befoi*e such a stage can obtain existence, 
other associations replace it. Of these the wallow {8ali<C‘Cornus Associa¬ 
tion), and the aspens are most frequent. In other places pines and 
even hardwoods may succeed the Elymus association. In cases where the 
ice merely pushes up over the shore into the surrounding vegetation, 
in the absence of any dune-like formation, Elymus w^as not found. The 
upland association ended abruptly at the limit of ice w^ork. 

Tlie Heath Association, 

A few patches of liearberry, Arctostaphylos uvaursi, growing under 
the pines that fringe South hishtail bay is all that remains to indi¬ 
cate the former presence of the heath association in this region. These 
plants seen to be persisting, but rarely show any evidence of spreading 
out into genetically low^er associations. With the bearberry was asso¬ 
ciated the blueberry {Vaccimum pemtsylvanicum). 

The Pinm hanksiana Association, 

This association of conifers, which develops on the poorest land 
adaptable for tree growth, w^as not formerly present in the region, altho 
scattering trees of Pinus hankMana occurred here and there. With the 
extreme and thuro burning that has occurred on the land formerly occu¬ 
pied by Piims strohus the soil has been very much depleted. In the area 
between Douglas Lake and Pellston, aspens have followed lumbering 
and thuro burning, but the asjiens have made but little headw^ay. Seed¬ 
lings of Pinus hanksiana are coming in here and there among the aspens. 
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Whether they are sufficiently numerous and whether the soil is too 
poor to allow the replacement of the stand of white pine are things 
which the future must disclose. These seedlings are all that there is to 
suggest the pi'esence of this association. 

The Pinxis stx'ohxis Assoeiaiioxi, 

In former days this association covered the greater pai*t of the region, 
but at the present time there is not a typical station in this areii. 
It is represented only by seedlings, young trees and a few seeding trees, 
scattered among other associations, particularly the aspens. Accord¬ 
ingly from present-day evidence there is but little to say about this 
association. The pines occupied sandy, well-drained land which con¬ 
tained some humus. The pineland was virtually self-perpetuating. Be¬ 
tween it and the cedar bogs the tension line was shar|) and succession 
was virtually nil and remained so except when the water table was 
decidedly changed. At that time succession might commence but prob¬ 
ably did not proceed far, as the high and low water cycles came oftener 
than the lives of the trees. With the increase of food material in tlie 
soil, hardwoods appeared and were very gradually tending to displace 
the pines. 

Then the lumberman came. The pines were all removed and the ground 
burnt, accidentally or otherwise. Following this devastation the fire 
associations made their appearance and just now the pine is beginning 
to come back. It occupies the position of invader in the aspens. Phms 
resimsa is well represented by numberless seedlings and several young 
trees, some of which have already begun to seed. Pixms strohus is not 
well represented and there (ire scarcely a dozen trees of Pinm hank- 
siana. Pine seedlings de\elop readily in the light shade of the aspens 
and in due course of time supplant them altogether. See Plate 10. 

The pine association of the near future will occupy a gi’eater area in 
this region than the one that was cut. because virtually all of the 
typical aspen association goes to pine land ami in addition the hard¬ 
wood land which was thuroly burnt goes thru asjjen to pine. If the 
country were allowed to remain undisturbed and no fires occuned, it 
is obvious that in the course of time, hardwood would suj)plant the 
pine which is developing now, but as conditions now stand, the pines are 
gaining, rather than losing out to the hardwoods. In the hardwood 
areas that now occur, there are frcHpiently large pine trees which serve 
as relics of their former dominance and show wiiat the trend of succession 
has been in the past. As no seedling pines occur in the average hard¬ 
wood, it is evident that hardwoods can replace pine and jierpetuate 
themselves against the pines, provided the soil is sufficiently rich. 

Where the present stands of pine are densest the ground iiora fre¬ 
quently contains the following species: Myrim asplenifoUa, mullein, 
horse-weed, Panicum d<*p(mpcrattitfi, bracken fern, Agrostis alba, golden- 
rods and asters, altho this assemblage does not present the ty])ical 
structure of an association. 

The Larix laricina Association, 

^'his association, the first of the bog tree associations in the genetic 
arrangement, occuri*ed o\'er a long stretch of country northwest from 
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Ingleeide. It occupied the boggy lowland soils, which are water-soakt 
or nearly so all of the time. 

The association consists of the dominant species, Lariw laricina and 
Acer ruhrwm, with very few secondary species, nearly all of which 
are relics of the preceding herbaceous and shrubby growth. At the 
present time there are no typical examples of this association in this 
general area, altho it is well represented farther south in Michigan. A 
distant view of the boggy land northwest of Ingleside would lead one to 
the impression that it was an extensively and typically developt Larix 
association. Closer investigation does not bare out the impression. 
Only the tallest trees are tamarack. They are being killed off by the 
larvae of the sawlly. In between them are countless trees of spruce 
(Picea mariana) and cedar {Thuja occidentalis), many of which lack 
but ten to fifteen feet of to])]nng the tamarack. Taimmi(‘k seedlings 
are rather scarce, while spruce and cedar seedlings are very abundant. 

Tlie tamarack is normally the first tree to appear in the Chamaedaphne 
bog. This fact is very apparent in bogs thruout Michigan and the 
autlior has observed it many times in southern Michigan. S^ilver Ijake 
in this I'egion is the only good example of this in the vicinity. A severe 
fire was followed by an extensiv development of Chamacdaph^ie into 
which tamarack is (oinmencing to invade, followed shoi'tly by spruce, 
Picca mariana, often api)earing as the xerophytic modification to which 
the name Picea hrevifolia was given by Peck. The development of this 
arboreal association cuts off tlie light from the ground and consequently 
nearly eliminates the ground vegetation. The development of tama¬ 
racks paves the way for geneti<*ally higher trees, the next to api>ear 
usually being the black spruce {Picca mariana). In this area, at virtu¬ 
ally the same time, the white cellar {Thuja Oi^ddcnfalis) also appears. 
These two species grow togi^ther, seemingly without (‘omi>etiti()n for 
a numl)er of years and they finally succ(‘ed in dominating the ground 
when they reach a height nearl.y that of the tamaracks. See Plate 10b. 
The tamaracks, however, readily remain as relics. From data kindly 
supplied from the i)ersonal observations of Mr. C. E. Spicer in the 
vicinity of Crystal Lake, Kenz.ie (bounty, Michigan, about 100 miles 
south of this ami, this cycle may reiu*e8ent as short a time as 35 
yeai's. 

Burning of ground occuiiieil by this association results in the rather 
rapid succession thru the fireweed and Chamaedaphne associations to 
Larix, When cedar bogs are severely burnt a tamarack stage next 
precedes the invasion of cf>dar. Unless the Inirn is severe there is no 
Larix stage unless some other factor, as proximity of seeding ti’ees, 
should enter strongly into the ea.se. 

Tamarack easily persists as a relic in the cedar bog and will continue 
to do so as long as openings occur where tamarack seedlings have 
a chance to develop. Tamamck seedlings grow faster than spruce and 
cedar seedlings for a niimlK*r of years. The fa(tl that spruce and <*edar 
seedlings can develop in the shade of the tamarack, while the tamarack 
seedling virtually requires the maximum of light—sunlight—^precludes 
the development of tamarack except in openings. Such openings will 
have to occur time and time again or else the dying of the old trees 
might leave no seedlings to reproduce it. * 

9 
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List of the Species of the Larix laricina Association. 

DOMINANT SPECIES. 

jMvix laricina, Acer rnhrum. 

Sphagnum spp. Fraxinns nigra. 


SECONDARY SPECIES. 


Cornns canadensis. 
Fragarm lyirglniana. 
Ruhus triflorns. 

Aralia midicaulls. 

Aster juncem. 
Eupatorkim purpnreum. 
Cypripedimn hirsutivm, 
Rihes oynoshati. 

Lonieera canademis. 
Coplis trifolia. 


(ialinm iriflorum. 
Pyrola asarifolia. 
Pyrola semnda. 
Hahenarm flam. 
Gnim nmcrophyllnm. 
Pofcntilln canadensis. 
Corn us cirdnetta. 
SoUdago uliginosa. 
Miiella niida. 


REI^IC SPECIES. 


Piniis resinosa (a few dead, 
iiig trees). 

Popuhis tremuloides. 

^alix pedUyellaris. 

Cornus stolonifera. 
Chamaedaphne calyeulata. 


stand- Ealix rostrata. 

Bet ala atha papyrifera. 
Quercus ruhra (very few) 
Ledum groenlandicum, 
Rosa Carolina. 


INVADING SPECIES. 

Thuja occidcfUatis. Abies balsamea. 

Picea inariana. Bctula hitea. 

Fagus grandifolia. Acer spieatum. 

The Thuja occidental is Association. 

Nearly all of the boggy parts of this region are covered with this 
association of conifers. The land they occupy is low, water-soakt or 
very nearly so—which prevents the development of genetically higher 
associations—and cold. A general view of Reese’s bog located at the 
north end of Burt Lake is shown in Plate 11. 

The association is composed of trees of which the following—order 
of abundance as named—compose virtually all of the growth: white 
cedar (Thuja ocoidentaUs)^ balsam (Abies balsamea), black spruce 
(Picea mariana) and red maple (Acer rubrum). Other trees as white 
pine (Pinus strobus), black ash (Fraximis nigra)^ and white spruce 
(Picea canadensis) also occur here and there. These trees form a dense, 
often nearl.y impenetrable jungle, illustrated in Plates 12 and 13a, 
The ground cover is fonned by needles, leaves, decaying logs and other 
debris in which a few characteristic plants that prefer cold situations 
are to be found. A few of the more typical species are Moneses unifiora, 
Corms canadensis, Pyrola secunda, P. asarifoUa, OUntonia IweaJis, 
fyediPm groenlandicum, Tricntalis americana, Ohiogenes hispidula (shown 
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in Plate 14.), Mitella nuda, Goptis irifoUa, Mitchella repensy Viola 
Wanda, and Phegopteris dryopteria. Others which are not so typical 
occur in openings where sufficient light is admitted to the ground: 
RuMia trifUmis, TAnnaea horealis americana, Aralia nudioauUs and 
Cypripedium hirsutum. 

In normal genetic succession this association follows the Larix asso¬ 
ciation quite closely. It may however, follow Chammdaphne without 
an intervening iMrix stage as is the case in the bog southeast of south 
Fishtail Bay. It is the climatic association for the boggy ground and 
as long as the ground remains in this condition no other association 
can i*eplace it. It is separated from the aspen or the hardwood asso¬ 
ciations, when in juxtajiosition witli them, by clear-cut tension lines, in 
the making of which the water-table height seems to be the most potent 
single factor, as obvious variations of that factor at times in the near 
past have found their expression in inroads of one association into the 
other and their persistence there as relics. From the PiceorAhics asso¬ 
ciation there is no such W'ell-markt tension line, but as there is only a 
single example of the Picea-Ahiea association it is diffi<*ult to give ade¬ 
quate separation from the data at hand. One obvious difference, how¬ 
ever, is that the Pieea-Ahics has developt in land which is drained by 
the little streams which run thm it fairly rapidly, while the cedar bog 
land is drained very slowly if at all except by seepage. In this region 
the Pk^eorAhies is ttie logical association to succeed the cedar bog but 
headway in that direction is virtually nil. 

Incursions of fire and lumbering are rather readily replaced by cedar 
bog sj>ecies without intervening stages. In case of severe burns, how¬ 
ever, thei’e is a fireweed stage and not iufrec|uently a tamarack stage, 
both of which are past thru rather rapidly and the cedar again becomes 
dominant. Only rarely is there more than an indication of an aspen 
stage, for in wet ground the aspens cannot do so well as the bog trees 
and the aspens that may have started soon succumb to the cedar, which 
very easily invades such areas. 

List of the Species of the Thuja occidentalis Association: 

DOMINANT SPKCIES. 

Acer ruhrum. 

Fraxinm nigra. 

{Pinna strohus.) 

{Pioea canadensis.) 

SECONDARY SPECIES. 

Mitella nuda. 

Goptis trifolm. 

Fmilaoina trifolia. 

Trientalis amerieana. 

Drosera rotundifolia. 

Prunella vulgaris. 

Viola reniformis. 

Phegupicris dryopteHs. 

Asplcyninm filis-foemim. 


Glintonia borealis. 

Ledum groenlandicum. 
Taxns ca^iadensis. 
Chiogencs hispidula. 
Strcptopus amplcxifolins. 
Moneses uniflora. 

Acer spicatum. 

Ptp'ola secnmda. 

Pyrola asarifolia. 


Thuja occidentalis. 
Picea mariana. 
Larix laricma. 
Abies balsamea. 
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Maiantfiemum camdense. 

Ruhus triflorus. 

Comm cmmdensis. 

Linnaea borealis americana, 
Aralia nudicatiUs. 

Mitdhella repens, 

Eqimetum Utorale. 

Lonioera canadensis, 

Cypripedimn hirsutum, 
Cypripedittm pubescens, 
Oypripedium parviflormn, 
Vaultheria procumbens. 

Fragaria virginiana. 

Car ex intumescens. 

Carex retrorsa, 

Carex anrea, 

Carex leptalea. 

Carex erinAta var? 

Carex crinita, 

Carex hystericina, 

Carex sp? (^22), 

Carex rostrata, 

BotrycMum virginianum, 

Canicula gregaria, 

Ceum triflorwm, 

Ranunoiilm reenrvatus, 
Rar^inculiis hispidus. 

Liliutn canadenso x suiyerbtm, 
iAliuni philadelphicum andimim. 
Aspidlum thelypteris, 

Aspidiiim noveboracensis, 

Pyrola asarifolia inmrnata, 

Secondary species occurring along 

PU/ris aquilina, 

Jufwus bufonius. 

Trifoliuni repens, 

AnapJmlis margaritaeea, 
Danthonia spicata, 

Agrimon ia gryposepala, 

RELIC 

Larix laricina (old trees). 

Acer rubrnm (old trees). 
Sphagnum (very abundant). 

Alnus inoana, 

Salix lucida, 

Salix rostrata. 

SaUx discolor. 

Safix cordata. 

Carex crinita. 

Juncm effusus. 


Aqnilegia canadensis. 

Caltha paJustris. 

Mimulus glabratus jamesii. 
Marchantia polymorpha. 
Ribes cynosbati. 

Acer pefinsylvanicum. 

Aster ma('rophyUus. 
Uabefmria hyperborea, 
Hahenaria obtusata. 
Hahenaria psycodes. 
Cladonia spp. 

Trillin m grandiflorum. 

Ribes triste albincrvium. 
Ribes hudsonianum. 

M edeo la^ v irgin ian a. 

\ cronica^ anagalUs-aguatica. 
Galium irifiorum. 

Lonicera glauccscens. 
Onoclea sensibilis. 

Oicrvilla lonicera. 
Polytrichum sp. 

SolUlago uliginosa. 
Eupatorixim purpureum. 
Lycopodium clavatwm. 
Anemone camadense, 

Aclaea rubra. 

Epigaea repens. 

Glyctria nervata. 
Marrubrium milgare. 
Arisaema triphyllum. 


the roads, introduced in this habitat 

Achillea millefolium. 

Cerasteuxn vulgatum. 

Carex bebbii. 

Aralia racemosa (1 plants 
Silene nociiftora. 

Erigeron pulehellus. 

SPECIES. 

Chamaedaphne calycuiata. 

Uetula alba papyrifera. 

Populus tremuloides, 

Prmms pennsylvanioa. 

Ilex vertioillata. 

Pyrus melanocarpa. 

Myrica gale. 

Rharnnus alnifolia, 

Vaednium oxycoccus, 

Eriophorum viridi-carinatum. 
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INVADING SPECIES, 

Tnuga camdeivsis. Picea mnadensis. 

Piniis strohus, Betula lutea (youDg aud old trees), 

TiHa mnericana (very few but one Pyrm aniericam. 

tree large), Populus trcmuloides. 

lietiila alba papyrifcra. 

The Picea Abies Association. 

This more northern association may have been better represented in 
the region at an earlier date, but at the present time it is suggested by 
the extensive development of white spruce (with some black spruce) 
and balsam near the upper end of the gorge which opens into Burt 
Lake. The ground is kept water-soakt by the cold springs at the 
head of the gorge but differs from the typical bog situation in being 
fairly rapidly drained. 

As mentioned above, the extensive development of spruce and balsam 
(characterize the association. Mixt in somewhat with them but particu¬ 
larly above tlieir upp(n' margins on the sides of the gorge are a number 
of large red and white pines. On raised jmrtions between the springs 
and be<w(>en the streams that flow from some of the different springs, 
titere arc some large-sized trees of Betula lenta, Betula lutea, Tilia 
amerieana. Acer saccharuui. and si^edlings of these same trees, but 
particularly Arer saechanim together with seedlings of Fraximis 
nigra and Fagus graudifolia. Towards Burt Lake the association grades 
off into the tyi)ical c('<lar bog. Thruout the association, but best de- 
velopt lurar its margin with tho (»edar bog, is the mountain maple (Acer 
spicatum). There is virtually no ground vegetation in the denser parts 
of this association. 

From th(* (*haracter of the s(»edlings and young trt^es that are present 
the higher ]»arts of this association are tending towards a Imrdwood 
f(»rest while the lower parts will remain a mixtur of this association and 
the cedar lM)g. * 

Lumbering and light bui-ning in tbis association lead to the instiga¬ 
tion of the flreweed association followed almost immediately or at 
least within a year by the bramble association which in due course of 
time is replaced either by hardwood in the drier, better drained situa¬ 
tions or by PiecOrAbies in the lower, wetter situations. No severe buims 
were found in this immediate area but it can probably be safely pre¬ 
sumed that in the advent of a severe burn the drier, better drained parts 
would go to aspen and then to pine, while the lower, wetter parts would 
become dominated by cedar bog species, possibly with, and probably 
without a tamarack stage. 

List of the Species of the Picea-Abies Association. 

DOMINANT SPECIES. 

Picea canadensis. Betula lutea. 

Abies balsamea. 
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SECONDARY SPECIES. 


Pyrus americana* 

Taxus canadensis* 

Acer spicatiim* 

Cornns canadensis * 
Maianthemuni canadensc.* 
Rubus iriflorus. 

Impatiens hiflora. 
Aspidium spinulosum, 
Mitella nudck 
Cnltha palnstris. 

Larix laricina (seedlings). 
Viola blanda, 

Mitchella repens. 
Chwiaphila imbellata. 
Osmunda cinmmomea. 


Carex hystcridna. 

Clintonia borealis. 
Amclanchier canadensis. 
Circaca alpina. 

Galium triflorum. 

Arisaema triphyUum. 

Getim triflormn. 

Trillium grafidiflorujn. 
Plena aqtUUna (not much). 
Epigaea repens. 

Trientalis amcricana. 
f^milacina racemosa. 

Aralia midicaulis. 
Phegopteris dryopteris. 
Habenaria orbiculata. 


The secondary’ species inarkt with an asterisk are the most abundant. 


Thuja orcidentalis. 
Pinus strobus. 
Typha latifolia. 


RELIC SPECIES. 

Pinus rcsinosit, 
Carex crhiita. 


INVADINO SPECIES. 


Tsuga canadensis. 

Tilia amcricana. 

Acer saceharum. 

Betula lenta. 

Betula lutea. 

Qnerous rubra. 

(Represented by a few large-sized 
trees). 


Acer savrharum. 

Vraxinm nigra. 

Fagus grandifoUa. 

Pinus strobus. 

(Repyesentwl by some large trees 
but mainly by seedlings.) 
At'alm ra<x^mosa. 


The Oak (Qncrcus) Association. 

The red oak (Qucrcuis rubra) is here nearly at its northern limit of 
distribution and scattered trees and a nunil)er of set‘dlings are all there 
is to indic ate an cKik association sucdi as is abundant farther south of this 
area. The oaks develop in the aspens and appear to represent a stage 
which may be interposed between aspens and pine. The oaks, however, 
are not a necessary step before pine. An occasional large tree of 
Quercus rubra in tlie hardwoods may indicate that the hardwoods can 
succeed oaks in this region, but on account of their isolation and size 
it seems more likely that these trees started with the seedling hard¬ 
woods and kept pace with them. Tliis does not predicate that an asso¬ 
ciation has been succeeded. 
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The Beech-Maple (Fagas-Acer) Association, 

This association of forest trees is still fairly well represented in differ¬ 
ent parts of this region, but usually only in those paints which have been 
least accessible to lumbermen. It is scarcely to be doubted that th^ 
will all be cut within the next few years. The hardwood forests occur 
on the best lands of the region, occupying the laud immediately north 
of Douglas Lake, a stretch of upland south of the west end of Douglas 
Lake shown in Plate 15, and extending along Burt Lake, shown in 
Plate 13b. There are other snmll areas scattered here and thei*e, which 
are more or less typical of this association but usually fire and lumber¬ 
men have wrought havof‘ with them. Between Douglas I.#ake and Ijake 
Huron there were large (nuts of hardwcx)ds, which within the past 
two (le<*ades have l)een cut and the land used for agricultui’al purposes. 
Hardwood land in Ibis country is a paying proposition for agricultural 
use. This is not usually the case witli pine land. Qats and potatoes 
are successfully grown for the market together with a certain amount 
of truck for home consumption. 

The hardwood forests o<*cur on the better classes of land. It may vary 
from Sixnd to clay but there is always at least a fair admixtur of liumus 
which is continually hilt up by each year’s leaf-fall. The slope of the 
laud varies (H>nsidenibly but it is usually rolling and well drained. 

Several tiws enter into the comjK)sition of the beech-maple forest as¬ 
sociation and there is considei*jible variation in com])osition in different 
stations yei the structur and tyjie of vegetation is quite uniform thru- 
out. Where the trees are In^t ^levelopt and the association is most 
typical or rather least disturbed by the inroads of man it is jpwposefl 
of about 48% of Fagus grandifolia, 359? of Acer saccJuirum, 15V< of 
Tstigu canadensis and the remaining 2% scattered among Abies bal¬ 
sa in ca, Fra Tin us ainerirama, Bclula Jntca, Tilia americuna. Fop ulus 
balsiimifcra and Finns strobus. The trees are usually large and very 
tall with but very few bmnches, as shown in j)late 15. The ground 
vc^getation in such places is virtually nil. In openings, however, secnl- 
lings of the dominant trees amd many se<ondary spexies are present, 
sometimes in abundance as shown in plate Ida. As a general rule 
when this association occupies the sandy upland soils the ])roportioii of 
maple is much grejiter than that of Ikm^cIi, while the reverse of this 
is true of the more clayey, wetter, lower land soils. Exceptions occur 
in which even in the moister soils the proportion of maples is gresiter. 
The woods toward the northwest of Burt Lake are a very good example 
of the case in hand. t?§eeding trees of the dominant species are present 
in the region in abundance and seedlings are usually very abundant 
in the open places in these woods and in addition spred out into the 
aspens for considerable distances. This assoidation is not so subject 
to fire, because the hainiwood doc^s not catch fire so easily nor does 
it burn so readily. In case of a fire, unless it is too severe, the trees 
can reproduce by grewth from the stumps. 

8econdar>^ species of the dense gro\^i:h of this association are r«ather 
few and far between and consist mainly of the seedlings of the dominant 
trees, particularly the maide and beech, together with Aralia nitdicaidis, 
Maianthemum canmtense, VUntonm borealis, Tricntalis amerimna, 
Streptopm longipes, and Folggonatum comnmtatmi, shown in Plate 
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17. Towards the margins and along the roads they become more numer¬ 
ous and varied and the small tree, Acer penmylmnicumy often assumes 
considerable importance. In openings, however, whether brot about 
naturally by the fall of a large tree or otherwise by fire, clearing, etc., 
so that light is admitted to the gi'ound, a very varied growth follows 
which may often be rather rich in numl>er of species. This is more 
likely to be the case on Ihe clayey leather than on the sandy soils, such 
as one finds northwest of Hurt l.«ake. A number of plants are found 
in such localities, which, tho typical of hardw(K>d arejis farther soulh 
even on poorer ground, are not usually found in the hardwood on the 
sandy ground which it usually oct^uines in this region. A nunibiu* of 
such spe(*ies are Filix Tmihffera, Alliuitt trirocciun, JTystrix patula, 
Aotaea alha, Adiautum palatum, Arinaema friphyllum, CauJophyllum 
Circaca iuirrm^dhi Vmlnrm (f rand if! ora, Osmunda clay- 
lontana and Viola scahriusrnla. 

Ages ago Ihis association came into ])ossession of the ground which 
it occupies at the present time. Now it is su])reme and self ])er})etuating 
in the land it o<M uj)ies and holds its own, year after year, even in spite 
of some slashing, unless severe fire runs thru its territory and burns 
the humus out of the ground. This causes a rtn'ornmencement of the 
series of suc(*essions. This may or again it may not lead back to the 
beech-maj)le. This association, which is climatically dominant over the 
north central stat<^ which includes Wisconsin, Mich., 111., Indiana [ind 
Ohio, is dominant in this region only when the soil is favorable. All 
the evidence which is at hand shows that the boundaries of the hardwood 
areas are gradually l>eing drawn in rather than expanding in (‘xtent. 
It is true, however, that man and especially the coming of fire have been 
very instrumental in bringing this about. The setHlling hardwfH^ds do 
very well in hardwood soil when they have sufficient light. In the 
vicinity of hardwood arefis there are great numl>ers of seeds scattcu'tMl 
in the aspens which are growing on pine land. Many of these germinate 
especially during wet s]>rings, but very few live out the summer. Those 
that do and continue to eke out an existence ai*e dwarf! and stunttHl 
and it is quite obvious that they are with difficulty holding their own. 
As this is otherwise in the ca.se of the asj)ens and the i)in(* seedlings 
in them, it is obvious that there is no succession going on at the present 
lime from the (oiiifer type to the hardwood type, i^iis region is part 
of the tension zone l>etween the conifer province and the deiuduous 
forest province, and, in view of the fact that invading associations of the 
same type of vegetations must be able to displace those already occupy¬ 
ing the ground, it is easily seen that the asscxdation holding the ground 
can withstand the inroads of the invading asso<’iati(m except under 
the best conditions for those associations. Accordingly the pine—repre¬ 
sented by aspens at the present time—^will occupy all of the land from 
which the hardwood is excluded because of the fact that the margin 
of suitability of the soil is not sufficiently high. That before the advent 
of lumbering the genetic conditions were such as one would expect to 
find in this part of Michigan,* namely that the hardwoods were grad¬ 
ually displacing the pines, is evidenced in the region north of North 
Fishtail Bay. Altho this station is characteristically hardwood there 

•Whitilo d, H. N. The Genetic Development of the Forest in Northern Michigan. Bot. Qaz. 31: 

May Um. 



MICHIGAN ACADEMY OP SCIENCE. 


73 


has been a rather high representation of Fmm strohm and resi- 
nosa. The depletion of the soil by fire has been tlie greatest single 
factor in overturning tlie normal genetic trend. 

When hardwood land is severely burnt over, the humus is burnt out 
of the soil and the succession that is instigated goes thru the fire^^eed 
associations to aspens or occasionally thru Pinus hanlsimia. to Pinm 
strohiis. If the bum is not so severe, fireweeds appear to I>e almost im¬ 
mediately succeeded by birch with some aspen, which in turn is quite 
likely to Ih^ followe<l by hardwood, altho this is not always the case. 
Jn case the bum is light, hardwcmd succec^ds hardwood, altho there 
may l>e a number of fireweeds and seedling birches pivsent for a time. 

Altho hardwood SjH'cies—represented by both seedlings and older 
trees—are not infrequently jiresent in the Pk^ea-Ahies and the Thuja 
bogs, as they occur in this region, there is no evidence to show that any 
detinit succession is taking jdac'e. On the other hand the greater part 
of the evidence goes to show that no succession is taking place. It is 
presunuMl that in the case of a general change in water table level 
succession might take ])lac*e because the tension line l>etween hardwood 
and Thuja is very sharp and agrees almost perfec tly with a definit high! 
around cnich bog where thc^se associations oc^ciir in juxta])osition. 

List <d' the Spc*cic*s of the Beech-Maple Association: 

A. Trc*c>s. 

DOMIXANT SPECIRS. 

Faffu-s (fraud if alia in and s.^ PrfuJa lutva in and s. 

Acer .sacfharuiu in and s. Tilia nmerkana in and s (few old 

T«u(fa aauadensif^ in and s. trew). 

SECONDAKY SPRCIES. 

Ahi('s haisaiuea in and s. Papulu^^ hahaiuifcra (near edge) m. 

lirtula leuta in and s. Vhuus anuricaua (few) m and s. 

FraxiuuH autericaua in and s. Prunus set^otina (few). 


RELIC SPECIES. 


Quotum ruhra (old trees). 
Pinus sirohas (old trees). 
Acer ruhrum (few). 

Thuja occidentalis. 


Picca eauadeusis, 

Bciulii alha papj/rifera (old tmes). 
Fraxinus nigra (few young). 
Primtts pcnnsylmnica (few’). 


INVADING SPECIES. 


(In clearings or openings only.) 


Pinus strohus (seedlings). 
Quercus ruhra (seedlings). 

alha papyrifera (seedlings 
and young trek^). 

Populus iremtdoidcs (seedlings). 


PopuJus grandideiitata, 
Prunm pennsylvanica. 

Acer saccharum, 

Fagm grandifolia. 

(R^dlings and young trees.) 


*‘'m''3smatur trees, *'s”-seedling<. 



74 


FOURTEENTH REPORT. 


B. Hhinibs. 


Acer pcnmylmnioum. 
Viburnum cassinoideH. 
Corntis circimita. 


SECONDARY SPECIES. 

Lomeera fjlauoesvens. 
Vaceinhi m canademc. 


RELIC SPECIES. 


Rhus toxhodcudron, 
Amelauchier canadensis. 
Viburnum sp. 

Sambueus race in os us, 
Acer spicatufu. 

Hallx rostrata. 

Alnus invana. 


Cornns stolonifera. 
Ncmopanthes muerouata, 
^aliw discolor xrostrata. 
Salix luctda, 

Ostrya nirginUma. 

TojXus canadensis, 

Cclastnis srandens (Liainn.) 


O. Herbs. 

SEC 

(Growinj^ 

AraUa nudicaulis, 

Maianiliemnm canadense. 

Poly go n atn in comm utatum. 
Trillium graiidiporum, 

Trientalis americmia. 

Aster nuKTophyllns, 

Corallorrhiza maculatu, 

Galium trifiorum, 

Botrychium rirginiamim, 
Botrychium ternatum intermedium 
Botrycliiurn raniosum . 

A spidiu in sp in u los u m, 

Streptopus longipes, 

Streptopus rose us. 

MUchella repens. 

Pijrola seen n da. 

Carex lupulina. 

Garex intnmescens, 

Poa nemoi^alis (?) 

Osmundu cinnamomca. 

Gera iiium robertian urn. 

Biellaria media. 


XRY SPECIES. 

sandy loamy soil.) 

Carex laxiflora. 

Fra gar ia. virginia n a . 

Smiiacina raeemosa. 

Mcdeola rirgin iana. 

( 7 / imaph iJa urn bellafa. 

Blcphilia hirsuta. 

Hepatica triloba, 

CUntonia borealis. 

Lyvop odiii m a n notin u m. 

Epipa ct is dec ip iems . 

Comus can<td< nsis. 

Viola blanda. 

Osm u n dU' elayi on ia na, 

Aralm racemosa. 

Jun e us tenuis. 

Onocleu sensibilis. 

H ieraci u m pra ten se (Loew). 
Arctium minus (in a i*oad). 

Nepeta cat aria (in a road). 
Cynoglossum officinale (in a road). 
Onoclea struthiopteris. 


Secondary species growing only in Clayey Boil. 


Cystopteris fragiUs. 
Cystopteris hulbifera. 
Allium trieoccum. 
Hystrix patula. 
Adian^um pedatum, 
Oiregeu lutetiana, 
Clrcaea intermedia. 
Arisaema triphylhim. 


Pyrola clliptkn. 

Carex sp{). 

Pilea pumila, 

Plantago major. 

Polygonum acre, 

Apooymim androsaemifoUnm. 
Prunella vulgaris, 

Aquilegia canadensis. 
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Vrularm grandiflora. 
Ostminda dwi/toniana. 
Polygonatum hiflorum, 
Caulophyllum thaliatroides, 
Actaea alba. 

Ijoctuca spieata. 

Viola scabrki’Scula. 

Viola papiliomcea. 

Mitella nnda. 


Dierrilla lonieera. 

Rubus idarus acnleatistiimuit. 
Epilohium atigu^tifolinm. 
Erigeroih canadensis, 

Aralm hispida. 

Eire pf op us a m phwira ulis. 


AsplenAum JHuc-foenUna. 
Solatium mgrum. 

Laotuca spieata integrifolia. 
Gewni sp. 

Aspidimn novchoraccuse. 
Impatiens pallida. 

Erechtites hicracifolia (few). 
Epilobmm a/ngustifolium 
Aspidium goldUimim, 

SPECIES. 

Pteris aquilina. 

Gaultheria procumbens. 

Poa pratmsis. 

Lycopus americanus. 

Rubus triflorus. 


THE ASSOCIATIONS OF BURNT I^VNI). 


The Flreteecd Association. 

This assof'iatioTi of mpidly growing and maturing annuals is usually 
very quick in making its appearance after nearly any bum. Dur¬ 
ing 1911, after a sevei'e bum in the cedar bog southeast of Douglas 
Lake, niatur fireweods were found in the burnt area three weeks after 
the fire. The fireweeds prefer a mineral soil^ especially the one left 
after a fire, whence their name. In the region the species of plants 
which entered most lai’gely into its composition were Epilobium angusti- 
folium, Erechtites hieracifolia and Erigeron canadensis.. The Epilob¬ 
ium was by far the most abundant. As an association it is short-lived, 
often existing for not more than a year, altho individual plants may 
m^cur as scatteml or isolated mlics for a number of years. The succeed¬ 
ing association depends la.i'gely upon tlie severity of the bum and tlie 
surrounding associations. In geneml over the greater part of the areji 
aspens appear and rapidly change the tyi>e of vegetation. This is nearly 
always true on pine land. On hardwood land this is also true in case 
of severe burns wJiich have burnt the humus out of the ground. In 
moderate burns them is sometimes a short fimweed stage followed by 
hardwood dimdly but more often brambles—especially Rubus idaeus 
aculeatissimus —appear with the fireweeds and with them persist for 
a number of years befor giving place to hai-dwood. On bog land fire¬ 
weeds are rarely followed by aspens but usually seedlings of the bog 
trees appear within a year or two and the Img gradually becomes re* 
establisht. 

List of the Si)€cnes of the Pireweed Association: 

DOMINANT SPECIES. 

Epilobium angustifoUum.. Rumex acetosclla. 

Erechtites MeraedfoUa. Erigeron ewnadeusis. 
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SECONDARY SPECIES. 


Chcnopodinni capita i iim 
Clienopodmm alhim, 
Chenopodiiun hybridnni, 
Amaranthna rrtroflc.rtiH, 
^etarkt viridis. 


. Solidayo canadensis. 

Aster nome-a)igliac. 
Afiter spp. 

^^cirpm cypermns pelius. 
Bidens vulgafa. 
Polygonum a mpliibiu m . 


INVADING SPECIES. 


Popnlus grmdidcutata. 
Pop ulus i re tuulo i d c.s'. 
Pteris agnilma. 

Primus serotiua, 

Bctula alba papyrifera. 
Larix lariciua. 


Thuja oecidcntalis. 

Primus pennsylmnica. 

Acer saechariiUL 
Aralia hispida. 

liubus idaeus aculcatissimus, 
Rubus alleghcuiensis. 


The Bramble Association. 

This association of plants j^rowinfi: on Imrnt and on cleard land has 
become more extimsive since the inroads of man. It consists of a dense 
{growth of red raspberry (Rubus idaeus aeuJeatissimus) and blackberry 
(Rubus alleglieuiensis) in Avhic^h a considerable amount of fircAveed may 
often be present. In ji^eneral this association does not occur on pine 
land or on other land that has been severely burnt out. It is best de- 
velopt on cleared hardwood land or after the slashing of Pwca Abies 
territory. It is not usually so well developt on these soil types when 
the former vegetation was burnt off. It also occurs to a limited extent 
on cleard or biiint bog land. The secondary species that accompany 
it are for the most part relics, persisting from tlie [irevious association 
and invadei’s of the tree types that are to folloAv. 


List of the Sjiecies of the Bramble Association: 

DOMINANT SPECIES. 

RubUS idacus aculeatisslmus. Primus virginiaua. 

Primus pennsylvauica. Ribes cynosbati. 

Rubus allegheniemis. 


SECONDARY SPECIES. 


Sambueus racemosa. 

Cirsium muticum. 
Eupaiorium perfolmfum. 
Anaphalis margaritacea. 
Mentha arumsis canadensis. 
Geum trifiorum. 

Juncus tenuis. 


Ranunculus hispidus. 
Ranunculus scptentrionalis. 
Polygonum cilinode. 
f?olidago canadensis. 
Verhascum thapsus, 
Epiloblum coloratum. 
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INVADING SPECIES. 


Ahies halsamea (seedlings). 
Acer rubrum (sellings). 
Acer 8(wchimim (seedlings). 
Tilia amerioana (seedlings). 
Fagus grandifolia (seedlings) 


Picea canadensis (seedlings). 
Thuja occidentalis (seedlings). 
Samhucus canadensis. 

Diervilla lonicera. 

Comus cirdnata. 


RELIC SPECIES. 

Ereclitites hieracifoUa. Epilohium a'ngusfifoUuni. 

The Aspen (Populus) Association. 

In addition^to the fireweeds, as the herbaoeons type of vegetation 
developing after a fire, and the brambles, as a thicket type, there re* 
mains an arbf>real post-igneous type of v^egetation, the aspens. The 
aspen association usually secures greater prominence bec*ause it is com¬ 
posed of ti^ees which impress the eye to a greater d^ree and because 
it is so much longer lived than the other fire associations. At the present 
day in this region there is no other association so wide-spred in extent 
nor occupying so many different edaphic conditions as the aspen asso- 
sociation. Following the numerous smaller and larger fires of the 
past ten and more yeai*s there are wide variations in the stations in this 
association depending upon its age. In the younger stages the geneml 
cJiaracter is that of a dense shrubby growth composed of small trees 
of the dominant species as shown in Plate 16b. Later as these trees 
grow higher the associatiem assumes the tree type which gives it a 
different appearance to an observer near at hand. For tree associa¬ 
tions this as8ociati<m is relatively short-lived, under ordinary conditions 
leas than yc^ars. Frc*cpient fires, however, continue aspen possession 
for a much longer time. 

The asso(*iatiou is composed of a large represen tat icm of individuals 
of Populus Ircmuhndcs. Populus grandidentaia, Bcticla alha^papiftifera 
and Pruum pennsglv'anmj. with a scattering and usually meager repre 
seiitatioii of several other tiw speedes, a very few of which are i*elics 
which c^scapt the fire and most of which are invading species of the suc- 
ceding associations. Among the dominant ti^ees of this association there 
are certain tendencies of distribution which were constantly noticed, 
altho no hard and fast lines could be drawn. Of the two species of 
aspens, which comprize about 80% of the average arboreal growth, 
Populus tremuMdes prefera the moister sandy soils while Populus 
grandidentata is much mora likely to be found on the drier or more 
xerophytic situations. Birch, Betnla alba jmpgrifem, a very 
dominant si>ecies, not only prefers the moister situations but almost 
demands better soil. Consequently it usually found in depressions or 
hollows and along the edges of the lakes. On original hardwood land 
the percentage of birch to aspen is much larger than on pine land, very 
likely on account of the better soil. Prunus pennsylmnifCa is not so 
abundant in this region and here is a small tree, developing better on 
hardwood land than on pine land. 

The undergrowth of the aspen association is very characteristic. Usually 
from 86 to 96% of the ground is occupied by Pteris aquitina and Dier- 
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vilUi lomeera as shown in Plate 18. These two species are the most 
abundantly i*epresented in the different stations of this region but 
other species may assnine greater importance in some of the stations, 
e. g.. Bhm glahra, Oaglussdom hamata, Vacommm pmmylmmcum, 
Taeciniuw oanadense, Gnultheria proeumhonSy Anaphalw margaritaoea, 
Gnaph^alium (leearren^, Hieracium venosum, Panicimi aoanthophj/sum, 
etc. A number of other species may also be present which add to the 
list without greatly affecting the general app^rance. 

As mentioned atove this association is usually immediately preceded 
by the fireweed association. In general it does not follow the bramble 
association unless that is vei*y open because aspen seedlings require 
a maximum of light which is not obtained when the brambles are at 
all dense. As the asi>ens are very intolerant of shade* unless they 
obtain their start first they will be killed out. As the aspens seed 
early in the spring and grow very rapidly for the first few years they 
obtain a maximum of light for years. This same intolerance of shade, 
however, shortens the life of the association, for the aspen seedlings, 
tho produced in large numbers can not develop without virtually the 
maximum of light and consequently must wait for oi>enings in the 
aspens befor this can be obtained. Meanwhile other tree seedlings that 
are more tolerant are developing in the spaces between the aspens. This 
makes reproduction more difficult for aspen seedlings. As these ofher 
trees grow higher and higher they come to overtop the aspens and shut 
out light. The aspens, which ai’e not normally long-lived trees even 
under the l>est of conditions, cannot withstand this and with their 
death the station is left in possession of the sueceding association. 
Should another fire come befor this succession has completely taken 
place, the asjKin association is rejuvenated and the work of succession 
recommences. 

The pertinent facts of succession into areas occupit^d by this associa¬ 
tion hav alredy been stated in connection with the different assocdations, 
but will be summed up here from the aspen standpoint. The great 
part of the area now occupied by the aspen association was fonuerly 
I)ine land. That it will again be pine, providing no serious accidents 
occur, is evident from the following pertinent facts. Scattered here 
and there in the aspens are seeding trees of pine, |)articularly PmuH 
resinosay while in the aspens themselves are many s^lings of pines— 
Pinua realnosa and Pinus atrohus —of different stages in development 
but all vigorous in appearance, as shown in Plate 19. The number is 
sufficiently great to produce a fair stand of pine as soon as the young 
trees can grow, provided fire is kept out. The great quantity of Pteria 
aquilim would point towards a tendency for the aspens to be succeded 
by oak woods such as is the case in many places in Michigan, Illinois, 
and Wisconsin. Oaks are represented in the region by several jtiiatur 
trees and numbers of seedlings, occuring isolated from one another 
and nowhere giving present indication of assuming the character of 
an association. Where oaks are present they are not infrequently 
associated with pine seedlings. Furthermore the region is nearly at 
the northern limit of the genus Quermiay so taken all in all it appears 


♦WeUpe, W. G. & Frothingham, E. H. The Aspens; Their Growth and Management. IT. S, 
Dert or Vgr. Forest Service, Bull. 93, May 1911. 
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that Ihe oaks in this region merely indicate a step in succession be¬ 
tween aspen and pine which is better seen in regions farther south. 
There need be no such step in the genetic series in this I’egion but its 
presence indicates rather definitely that a given station is tending toward 
pine rather than hardwood. 

Tn the ease of the average hardwood buni, the aspen association is 
quite frequently present but I'epresented by a large percentage of Betula 
alba papyrifera and the large numbers of seedling and small hardwoods 
readily indicate the approaching hardwcK)d. In case the burn is so 
severe as to burn out the humus, the normal aspen association takes 
possession and the station lends towards pine rather than hardwood. 

In the burns and clearing in the Picea-A hies ass(K‘iation, the bramble 
association usually obtains dominance and by its shade precludes the 
aspen association. Occasionally it may obtain a weak start but the 
ground is so suitable for the spruce and balsam that they very quickly 
succede it. 

A (‘leared l>og normally returns to bog without any intervening step 
but a burnt bog may or may not do- so. If the burn is not too seveit^ 
there is a brief dominance of flreweed followed by the bog speciejss. In 
case of a severe bum, as shown in Plates 20a, 20b and 21a, Ihe fireweed 
is followed by aspens—especially Papules tremul<yi<les —^and the aspen 
association obtains a temporary dominance on account of the lack of 
available food materials for bog species in the soil rather than for any 
other i*eaKon. The soil is wet, too much so for good development of 
aspen, and the growth is continually killed off at the margins by the in¬ 
vading bog species, which in a few years i*egain their dominance. 
With a rising of the water table the bogs can easily invade the terri¬ 
tory now occupied by the aspens but with a lowering of the water table 
the aspens cannot invade the bog, on account of the dense shade, until 
the bog trees die and fall. 

Some of the land east of Pellston shown in PI. Ifib, which Avas very 
severely bumf a few years ago and has since come up to aspen, particular¬ 
ly Populm yrandM^ntata wdfh a luixtur of Pninm pemusyhyatm^ and a 
ground cover of Poa pratonms, Diertnll<t 1oni<icra, PtcrirS aqtnlina, and 
Onaphulmtn decurrem, with hai-dly another* species of plant for miles, 
shows indications of be<,‘oraing a ‘‘iPine barren’^ by the oi'casional pres¬ 
ence of seedlings of Pinus bank^iana. These seedlings are healthy and 
appear to be developing quite rapidly. In case this associ«ation 
does become developt before white or red pine should get in, it would 
be an extension of the pine barren country into this region where, upon 
the advent of the lumlrerman, it was not pi*esent. 

List of the Species of the Aspen Association: 

A. Trees. 

DOMINANT SPECIES. 

PoptiluH tremulmdvs t 

Populm ffrandidentafa. > 96%. 

Betula alba papyrifera. ) 

Prunm penmylmuicu. 



80 


FOURTEENTH REPORT. 


SECONDARY SPECIES. 

Popiilus balsamifera, Prunns sei'otina, 

RELIC SPECIES. 

(A few survivinff giants over 100 feet liigli, standing high above all 

other vegetation.) 

Pinus resinosa. Pirns strohus. 


INVADING SPECIES. 


Quercus rubra, 

(Few fair sized but mostly small 
and more or less depauperate.) 

AiJcr rubrum. 

(Few old and several small trees, 
but mostly near the shore or in 
low ground.) 

Acer saccharwm (seedlings). 

B. Shrubs. 


Pinus strobus (numerous seedlings). 

Pinus reninosa (numerous seedlings 
and young tiees). 

Pinus banksiana (seedlings and 
small trees east of Pellston). 

Fagus grandifolia (seedlings, mostly 
more or less depauperate). 

Tiliu amcTk^ana (seedlings, few). 


DOMINANT SPECIES. 

Diervilla lonicera (very abundant Rhus glabra, 
and with Pteris carpeting the 
ground). 


SECONDARY SPECIES. 


(laylussacia bacoata, 

Vaccinium pennsylmnicuni, 
Vaocinium canadense, 

^alix rostrata. 

Salix lucida. 

Viburnum acerifolium, 

Prunns virginiana, 

RELIC 

Rubus idacus aouleatissimus, 
Epigaea repent, 

Chamaeduphne calyculata (in wet 
ground). 

Omdthcrki procumbens (common, 


Rosa blanda. 

Rhus toxicodendron, 

Amelanchier canadensis, 

Gormis circimta, 

Rubus spp. 

Salix discolor, 

Gorylus amcricana, 

SPECIES. 

Arciostaphyhs uva-ursi (left after 
fire). 

Nemapanthcs mueronaia, 

Rubus allegheniensis, 
a. relic of pines). 


C. Herbs. 

DOMINANT SPECIES. 

Pteris aquilina (very abundant and frequently the only species in addi¬ 
tion to the trees, especially in cleared land; an indication of a tend¬ 
ency towards the development of oak). 
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SKCONDARY SPECIES. 


Panicum xanthophysnm, 
Danihonia spieata, 

Anapluilis margaritacm, 
GnaphaJinm dectirrcns. 

Ldctwa cma^jteiisis. 

AraJia hispida, 

^olidago canadensis. 

Panioium depaupcratum. 

Aster azurcus. 

Poa pratensis (usually scattering 
but sonietinies forming a light 
sod). 

. 1 gropyru m repet} s. 

Agropyriim rcjxins f. glancmn. 

Apocynuin androsaemifoliiim. 
Oyperns spp. 

C ^y per us ri rn laris. 

A grostis h icmalts. 

Agrostis alba* 

Carex umhcllata. 

Carex festucacea. 

AsclepUis st/rUir^i. 

Asclepias phytolaccoides. 
fJrigeron i^tmosus. 


Lycopodium complanatum. 
Hieractuin venosum. 
Huradum scabrum. 

Aster laevis. 

Convolvulus spithamaeus. 
Viola arenarm (rare). 
Arabis glabra. 

Melampyrum lineare. 
Aristida sj). 

Polygonn m HI inode. 

Cirsiuin arrense. 

Fragaria virgmiana. 
Terhaseum thapsus. 

Rumex aecfosella* 

Sntilacina stellata. 

Phleiim pretense* 

Lepidium apetalnm* 

Jjcpidiurn virginiamim * 

- i poeyft u m mnna b in it m . 
Cladonia rangiferina. 
Antennaria spp. 

Physalis grandiftora (Loew). 
Lyeopodium tristachyu m. 
iaiolidago hispida. 


*An asterisk indicates species whi(*h ai*e ubiquitous. 


REL.IO SPECIES. 

Pedieularis canadensis. 

EpiloMu m a ng usi ifoliu in. 

E rigero n emia de ns is. 

Hmilacina trifiolia (in tree-re 
mains after fire). 

' SUAIMARY, 

1. The Douglas T.*ake region is an arc4i of low, sandy ground in the 
middle western part of Cheboygan county and the middle eastern part 
of Emmet county, Michigan. This report is based on that part of the 
area within five to eight miles in all directions from Douglas Luke. 

2. The region lies within the transition In^lt between the north¬ 
eastern conifer and the deciduous foi«est provinces, within an area of 
little competition between them, in a climate favorable to tree grbw th. 

3. The region has been repeatedly glaciated. The surface soil is 
sandy virtually thruout except for the clayev area northwest of Burt 
Lake. 

4. The region contains 32 plant associations, representing two plant 
provinces; the northeastern conifer and the deciduous forest. 

5. A study of the successions between the different plant associations 
leads to a very satisfactorj* understanding of the plant dynamics, 

li 


Osin undo Hn namoinca. 
li^inilaHna raixinosa. 
Moiiofropa uniflora. 
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6. The fundamental starting; point for genetic series is the waters 
of the different lakes of the region. The lines of succession commence 
with open water and precede tliru stages of progressivl.y increasing 
dryness and progressivly increasing htimification, reaching the ultimate 
climax in the Beech-Maple association. The intermediate nieim group 
themselves along five genetic lines. 

7. Commencing with the lake one genetic series extends from aquatic 
algae thru associations living in shallower and shallower water to the 
edge of the water. The swamp series whose associations re})lacc open 
water by a swamp area, normally of but brief duration. The bog series, 
which converts open wjiter into a plant covered area and precedes thru 
associations of higher growth-form in richer soil until the tnict is tree 
covered. The sandy-land series, whose associations advance in growth- 
form and live in progressivly richer soil. The burn series brought 
alxnit by accidents internii)ting the normal genetic series resulting in 
rejuvenescence. 

8. Under present climatic and soil conditions there are three <piasi- 
climatic ass<M‘iations which should occupy virtually the entire aren: on 
the bog land, the Thuja association; on the dry sandy land, the pine 
association; and on the richer sandy or clayey land, the Becch-Ma])le asso¬ 
ciation. As the result of burns, lumbering, etc., a gi*eat deal of the land 
is occupied by the asi)en association, tending, however, to be replaced 
by the normal associations for the kind of soil. 

f). BetwcHui the three quasi-c lima tic associations mentioned al>ove 
there is nearly a stable equilibrium with the following tendencies with 
obtain either way. The drying of bog land pemiits pine or hardwood 
invasion and the humifi<*atiou of pine land permits hardwood invasion. 


EXPLANATION OF PLATES. 

Map of the region in the vicinity of Douglas Lake, Michigan. 

Diagram illustrating the successions shown by the associations. . 

Meteorological data of the general region, part I. 

Meteorological data of the general region, part II. 

A general view of the asfjens north of Burt Lake. 

A view on Majfie River. 

A view in North Fishtail Bay showing Potamogetons. 

The mouth of Bessey Creek showing the Scirpus validus fissocia- 

tion . 

The Salix-t'ornus association in Imnit-over bogland. 

Silver Lake . 

An Elymus dune along Douglas Lake . 

Pinus strobus seedlings in the aspen association . 

Cedar and spnice nearly tojqung the tamaracks . 

A general view of Reese^s Bog . 

An interior view in Reese^s Bog... 

An interior view in a cedar bog; a lumber road.. 

The west shore of Burt Lake showing hardwoods. 

An open six>t in a cedar bog showing Chiogenes hispidula. 


Plate. 

1 . 

2 . 

3. 

4. 

5. 
Ga. 
6b. 


7a. 

7b. 

8 . 

9. 

10a. 

10b. 

11 . 

12 . 

13a. 

13b. 

14. 
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Plate. 


Bryant^s Hardwoods (Beech-Maple association) . 15. 

Floor of Bi*yant^s Hardwoods showing Sugar Maple seedlings..., 16a. 

The aspen association east of Pellston... 16b. 

An interior view in Bryant’s Hardwoods. 17. 

Pteris aquilina in the Aspen association.. 18. 

Pines in the aspens . 19. 

Bumt-out humus in a cedar bog. 20a. 

A burn in a cedar bog . 20b. 

A burn in a cedar l)og . 21a. 

Birches on shore of Douglas Lake. 21b. 


ANNOTATKD LIST OF SPECIES.^ 

Thallophyta (Algae and Fungi). 

Chara sp. 190.* Besides characterizing an association it occurs in all 
the strictly aquatic associations. 

Cladonia rangiferina 274. Sandy ground in the aspen assoc. 

Cladonia spp. In the aspen assoc, and in the cedar bogs. Other lichens 
were observed but were not determined. 

Bryophyta (Liverworts and Mosses). 

Marchantia polymorpha L. 289. Abundant in places in the cedar bogs. 

Sphagnum spp. Very abundant in the C/i^mae^/ap/mc assoc, and occurring 
also in tamarack and cedar bogs. 

Polytrichum sp. 294. Fairly abundant in cedar bogs. 

Other species of mosses were oToserved but were not determined. 

Pteridophyta (Ferns and Fern Allies). 

Polypodiaceae (Fern Family.) 

Phegopteris dryopteris (L) F4e. Oak Fern. 74, 151. Locally abundant 
in cedar bogs. 

Adiantum peda^m L. Maidenhair. 478. In maple woods along Burt 
Lake. 

Pteris aquilina L. Bracken. 5. Very abundant in the aspen assoc, and 
of quite general distribution in other associations which permit it 
sufficient light. 

Asplenium filix-femina (L.) Bernh. Lady Fern. 56, 469. Local in maple 
woods, but especially in cedar bogs. 

Aspidium Aelypteris (L.) Sw. Occurs in boggy ground associations but 
especially in the Iris assoc. 

Aspidium noveboracense (L.) Sw. 83, 451. Scarce, occuring in cedar bogs. 

Aspidium goldianum Hook. Collected by Prof. F. Smith and Mr. Q.iick, 
Aug. 18, 1911 in beech-maple woods. 

Aspidium spinulosum (0. F. Muller) Sw. 163, 167. In the beech-maple 
assoc. 

Cystopteris bulbifera (L.) Bernh. 472. Local in hardwoods along west 
shore of Burt Lake. 

Cystopteris fragilis (L.) Bernh. 452. Local in hardwoods along Burt Lake. 

nomenclatur of Gray’s Manual, 7th edition,'theliatest taxonomic uork, is used throughout 

this list. 

Collection numbers of the season of 1911. 
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Onoclea sensibilis L. Sensitive Fern. 60, 164. In boggy ground associa¬ 
tions. 

Onoclea stnithiopteris (L.) Hofifm. 476. One station near a spring at the 
edge of a cut-away part of the hardwoods along Burt Lake. 

Osmundaceae (Flowering Fern Family). 

Osmunda regalis L. Royal Fern. 43. In boggy places, not common. 

Osmunda claytoniana L. Local in hardwoods along Burt Lake. 

Osmunda cinnamomea L. Cinnamon Fern. 41. Locally in cedar bogs 
and in boggy places in the hardwoods. 

Ophioglossaceae (Adder’s Tongue Family). 

Botrychitun ramosum (Roth) Aschers. Collected by Mr. Quick in beech- 
maple woods. 

Botrychium tematum intermedium D. C. Eaton. Collected by and in 
herbarium of Mr. Quick, from a drying bog. (347) Collected by 
H. B. Baker near the edge of hardwoods.* 

Botrychium ternatum rutaefolium (A. Br.) D. C. Eaton. In herbarium of 
Mr. Quick, from beech-maple woods. 

Botrychium virginianum fL.) 8w. 88, 281. Not uncommon in both hard¬ 
woods and cedar bogs. 

Equisetaceae (Horsetail Family). 

Equisetum litorale Kuhlewein. 368. (^edar bog. 

Equisetum scirpoides Michx. In a cedar bog. 

Equisetum laevigatum A. Br. In a Calnmagrostis meadow. 

Equisetum fluviatile L. Pipes. Found by Mr. Quick in 1911. 

Equisetum hiemale robustum (A. Br.) A. A. Eaton. Found by Mr. (iuick, 
July 18, 1011. 

Equisetum female intermedium. A. A. Platon. Collected by Miss Mar- 
garetta Packer in 1911. 

Lycopodiaceae (Club Moss Family). 

Lycopodium annotinum L. 400. In beech-maple assoc. 

Lycopodium clavatum L. 85. Local in cedar bog. 

Lycopodium complanatum L. 93, 271. F'requent in the aspen assoc, as 
a relic of former pines. 

Lycopodium tristachyum Pursh. In the sandy soil of the aspens. 

Spermatophyta (Seed-Plants.) 

Taxaceae (Yew Family). 

Taxus canadensis Marsh. American Yew, Ground Hemlock. 110. Fairly 
abundant in cedar bogs, but occurring also in the hardwoods. 

Pinaceae (Pine P'amily). 

Pinus strobus L. White Pine. 42, 159. Formerly dominating an associa- 
tipn, now a few trees remain as reliCvS and seedlings indicate that it 
may again take possession of the dry, sandy soil. 

— ■ — ^- j 

^heae collections show the presence of this species in N. Michigan. Gray’s Manual, 7th edition* 

page 49; 
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Pinus banksiana Lamb. Jack Pine. 142. A very few old trees in the 
aspens and seedlings invading in the aspens in the area east of Pellston. 

Pinus resinosa Ait. Norway or Red Pine. 19, 20. Formerly a dominant 
tree in the pine association, now represented in the aspens by both 
old trees and seedlings, becoming more abundant. 

Larix laricina (DuRoi) Koch. Tamarack. 36. A dominant tree in the 
Larix association and an abundant tree in cedar bogs where it is a relic. 

Picea canadensis (Mill.) BSP. White Spruce. 76. A dominant tree in 
the Picea-Abies association, but occurs sparingly also in cedar bogs. 

Picea mariana (Mill.) BSP. Black Spruce. 45. Abundant in tamarack 
and cedar bogs. 

Picea mariana forma brevifolia (Peck) Gates comb. nov. Bog Spruce. 46. 
A xerophytic modification occuring in Chamaedaphne bogs, as at Silver 
Lake. 

Abies balsamea (L.) Mill. Balsam. 62, 104, 203. A dominant species in 
tlie Picea-Abies association, but occurring in hardwoods sparingly 
and in cedar bogs quite commonly. 

Tsuga canadensis (L.) Carr. Hemlock. 106, 173, 398. Frequent in 
hardwoods but not uncommon in cedar bogs. 

Thuja occidentalis L. W'^hite Cedar, Arbor Vitae. 123. The dominant 
tree in cedar bogs, a ready invader of lower associations, and to a 
moderate degree a relic in genetically higher associations. 

Juniperus communis L. Common Juniper. Found by Mr. Loew in 1910, 
and Mr. Quick in 1911. 

Typhaceae (Cat-tail Family). 

Typha latifolia L. 235. Occurring in marshy and boggy places but is 
not common. 


Sparganiaceae (Bur-reed Family). 

Sparganium simplex Huds. 519. A dominant species in the Menyanthes- 
Sagittaria association as it occurs in Bessey Creek. 

Naiadaceae (Pondweed Family). 

Potamogeton natans L. 255, 449. In Douglas and Burt Lakes. 

Potamogeton heterophyllus Schreb, Two forms of this species f. myrio- 
phyllus (Robbins) Morong and f.maximus Morong, collected in Douglas 
Lake by Miss M. Packer and Miss A. K. Dietz. 

Potamogeton lucens L. 261, 264. In Douglas and Burt I.akes in the 
Potamogeton association. 

Potamogeton richardsonii (Benn.) Rydb. 187, 258, 265?, 450, 507. In 
the Potamogeton association in Douglas and Burt Lakes. 

Potamogeton zosterifolius Schumacher. 254, 509. Potamogeton associa¬ 
tion. 

Potamogeton strictifolius Benn. Collected by Miss M. Packer and Miss 
A. K. Dietz, 1911. 

Potamogeton pectinatus L. 262. Potamogeton association. 

Potamogeton filiformis Pcrs. Collected in Douglas Lake by Miss Marga- 
retta Packer and Miss Ada K. Dietz in 1911. 

Potamogeton spp. In Potamogeton association. 

Najas fleams (Willd.) Rostk. & Schmidt. 263. Potamogeton association 
in Douglas Lake. 
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Alismaceae (Water-plantain Family). 

Sagittaria latifolia Willd. Arrow Leaf. 423, 510. Besides dominating 
an association, it occurs sparingly in other aquatic associations. 

Hydrocharitaceae (Frog^s Bit Family.) 

Elodea canadensis Michx. Water-Weed. 188. Frequent in nearly all 
of the aquatic associations in Douglas Lake. 

Vallisneria spiralis L. Eel Grass. 257. Rare in some of the aquatic 
associations in Douglas Lake. 

Poaceae (Grass F'amily) (Gramineae in Gray’s ^lanual). 

Panicum depauperatum Muhl. 49, 269, 279. Secondary species in aspens. 

Panicum xanthophysum Gray. 3, 96, 267. An abundant secondary 
species in the aspens. 

Panictim boreale Nash. Collected by Dr. H. A. Gleason. 

Panicum sp. A secondary species in the Myrica association. 

Panicum spp. 

Echinochloa crusgalli (L.) Beauv. 500. Very sparingly in cultivated 
ground or along roadsides. 

Setaria viridis (L.) Beauv. Foxtail Grass. 383. As a fireweed on burnt- 
over hardwood land. 

Hierochloe odorata (Ij.) Wahlenb. Vanilla Grass. 191. Locally dis¬ 
tributed in a Myrica bog. 

Muhlenbergia sp. 521. In a willow thicket along Maple River. 

Phleum pratense L. Timothy. 8. In the aspens, especially near dwell¬ 
ings. 

Agrostis alba L. Red Top. 245. Frequent in the aspens. 

Agrostis hyemalis (Walt.) BSP. Hair Grass. 391. As a fireweed of local 
distribution in the aspens. 

Calamagrostis canadensis (Michx.) Beauv. Blue-joint Grass. 224, 388. 
In one station forming a small meadow, but otherwise uncommon. 

Calamagrostis inexpansa Gra}^ 225. Rare, occurring with the preceding. 

Cinna arundinacea L. Wood Reed Grass. 216. Uncommon in associa¬ 
tions along the west shore of Douglas Lake. 

Avena sativa L. (Oats). 244. Rare, in the aspens along roads. 

Danthonia spicata (L.) Beauv. Oat Grass. 1. Widespread in its dis¬ 
tribution in the aspens. 

Spartina michauxiana Hitchc. Slough Grass. 154. On the fringing dune 
in places around Douglas Lake and growing in several of the semi- 
aquatic associations in wet sand}^ soil. 

Phragmites communis Trin. (Reed). 220. Uncommon, occurring along 
the west shore of Douglas Lake and with Typha in cut-over cedar 
bogs. 

Poa pratensis L. Blue Grass. 7, 143, 157. Widely distributed in the 
aspens and occasional in the roads thru cedar bogs. 

Poa sp. 196. Occasional in the beech-maple woods. 

Glyceria nervate (Willd.) Trin. Fowl Meadow Grass. 118. Uncommon, 
occurring in a cedar bog and in willow thickets. 

Glyceria borealis (Nash) Batchelder. 387, In water in several aquatic 
associations but particularly abundant in the Bessey Creek region. 

Bromus ciliatus L. Brome Grass. 520. Uncommon, in a willow thicket 
" along Maple River. 
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Agropyron repens (L.) Beauv. Couch Grass. 137. Occasional in the 
aspens. 

Agropyron repens f. glaucum. 138, 236. On a railroad grade and in 
aspens. 

Agropyron sp. 522. In a willow thicket along Maple River. 

Elymus canadensis L. Wild Rye. 446. On the fringing dune along 
Douglas Lake. 

Hystrix patula Moench. Ihdtle-brush Grass. 477. Local in a beech- 
maple woods along Burt Lake. 

Cyperaceae (Sedge Family). 

Cyperus rivularis Kunth. 270. Rare, in the aspens. 

Cyperus sp. 

Dulichium arundinaceum (L.) Britton. 223. Uncommon, occurring in a 
few of the marsh associations along tlie w^est shore of Douglas Lake. 

Eleocharis palustris vigens Bailey. 256. Besides dominating an aquatic 
association it occurs in several of the aquatic and semiaquatic associa¬ 
tions in standing water. 

Eleocharis sp. Collected by Miss M. Packer and Miss A. K. Dietz. 

Scirpus americanus Pers. 3-angled Bulrush. 182. Dominates a semi¬ 
aquatic association and occurs in several aquatic and semiaquatic 
associations. 

Scirpus validus Vahl. Great Bulrush. 180, 504. Dominates an aquatic 
association and occurs in several others. Abundant, especially at 
the mouth of Bessey (h’eek. 

Scirpus cyperinus pelius Fcrnald. 21?, 242, 516. In moist ground associa¬ 
tions especially where the original ground (‘over has been disturl^ed. 

Eriophorum viridi-carinatum (Engelm.) Fernald. Cotton Grass. 112. 
Occurs sparingly in openings in cedar bogs. 

Eriophorum virginicum L. 436. In Chmmcdciphy\e and cedar bogs. 

Cladium mariscoides (Muhl.) Torr. Twig Rush. 213. Infrequent, domi¬ 
nating an association along the west shore of Douglas Lake. 

Carex festucacea Schkuhr. Sedge. 2,276. Fairly common in the as})cns. 

Carex bebbii Olney. 306. ('edar bog. 

Carex crinita Lam. 127. Cedar bog. 

Carex crinita subsp? 367. In a developing cedar bog. 

Carex lenticularis Michx. 211. In the Myrica association in a bog. 

Carex aurea Nutt. 353. (’edar bog. 

Carex paucifLora Lightf. 37. Sparingly in a Chamaethtphne bog (Silver 
Lake) 

Carex leptalea Wahlenb. 288. Odar bog. 

Carex umbellata Schkuhr. Rare in the aspens. 

Carex laxiflora Lam. In beech-maple-woods, along Burt Lake. ' 

Carex oederi pumila (Cosson & Germain) Fernald. 215. Infrequent, in 
Cladium assoc. 

Carex filifonnis L. 393. Dominating an aquatic bog association and 
occurring in a few other aquatic associations. 

Carex hystericina Muhl. 119. Cedar bog. 

Carex retrorsa Schwein. 58. Cedar bog. 

Carex lupulina Muhl. 405. In boggy ground in beech-maple woods. 

Carex intumescens Rudge. 149, 386. In cedar bogs and in hardwoods. 

Carex rostrata Stokes. 442. In willow thickets and in cedar bogs. 
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Carex spp. Several unidentified species were collected in cedar bogs, 
beech-maple woods and other places, but the Carex-flora had passed 
its season before the author arrived. 

Araceae (Arum Family). 

Arisaema triphyllum (L.) Schott. 839. Sparingly in cedar bogs and in 
hardwoods. 


Jtmcaceae (Rush Family). 

Juncus bufonius L. In a road thru a cedar bog. 

Juncus tenuis Willd. 129. In roads thru hardwoods and in bramble 
patches. 

Juncus balticus littoralis Engelin. Dominating a shore association and 
occurring in a few other shore associations, not common. 

Juncus effusus L. 809. In a road thru a cedar bog. 

Juncus spp. 

Liliaceae (Lily Family). 

TTvularia grandiflora J. E. Smith. Bellwort. 460. In hardwoods along 
Burt (Lake). 

Allium tricoccum Aiton. Onion. 475. In hardwoods along Burt Lake. 

Lilium philadelphicum andinum (Nutt.) Ker. Wild Orange-red Lily. 87. 
In cedar bogs, not frequent. 

Lilium (intermediate between canadense and superbuin). 120. In cedar 
bogs, but not very common. 

Clintonia borealis (Aiton) Raf. 68, 177, 322. In all the tree associations 
but most characteristic of the cedar bogs and the beech-maple woods. 

Smilacina racemosa (L.) Desf. False Solomon^s Seal. 315, 448. Most 
characteristic of the beech-maple woods, tho occurring in other of the 
tree associations. 

Smilacina stellata (L.) Desf. False Solomon's Seal. 845. Common, in 
the aspens and less so in the willow thickets. 

Smilacina trifolia (L.) Desf. 3-leaved False Solomon's Seal. 34, 64. In 
Chamaedaphne and cedar bogs, not very common. 

Maianthemum canadense Desf. 65, 176, 816. Very characteristic of the 
beech-maple woods, tho abundant also in the cedar bogs. 

Streptopus amplexifolius (L.) DC. Twisted-Stalk. 125, 150, 874. Char¬ 
acteristic in the undergrowth of cedar bogs. 

Streptopus roseus Michaux, In beech-maple woods. 

Streptopus longipes Fernald. 317, 459. In beech-maple woods. 

Polygonatum biflorum (Walt.) Ell. Solomon's Seal. In beech-maple 
woods. 

Polygonatum commutatum (R. &S.)Dietr. Great Solomon's Seal. 179, 
372. A characteristic specie.s in the beech-maple woods. 

Medeola virginiana L. Indian Cucumber-Root. 293, 319. Occurring in 
cedar bogs but more characteristic in beech-maple woods. 

Trillium grandiflorum (Michx.) Salisb. Trillium. 55, 314, 401. Occurring 
in cedar bogs but more characteristic in beech-maple woods. 

Iridaceae (Iris Family). 

Iris versicolor L. Blue Flag. 214, 246. Besides characterizing an associa- 
* tibn it occurs in many of the associations of moist or wet ground, 
persisting as a relic even in thickets and under trees. 
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Orchiddceae (Orchis Family). 

Cypripedium parviflorum Salisb. Smaller Yellow Lady's Slipper. 79, 116. 

, In cedar bogs, not common. 

C]rpripeditun parviflorum pubescens (Willd.) Knight. Larger Yellow Lady's 
Slipper. In cedar bogs with the preceding, not common. 

Cypripedium hirsutum Mill. Showy Lady's Slipper. 89. Cedar bogs, 
not common. 

Cypripedium acaule Ait. Stemless Lady's Slipper. 445.1. Four plants 
found in a Chamaedaphne bog in recently burnt-over ground. 

Habenaria flava (L.) Gray. Occurring in the tamarack Association, rare. 

Habenaria h]rperborea (L.) II. Br. 70, 369. Fairly abundant in cedar 
bogs. 

Habenaria clavellata (Michx.) Spreng. Found by Mr. Quick, July 10, 1911. 

Habenaria obtusata (Pursh) Richards. 375. In a cedar bog, not common. 

Habenaria orbiculata (Pursh.) Torr. 266. Two plants found in the Picea- 
Abies association, by Miss Arbuthnot. 

Habenaria blephariglottis (Willd.) Torr. White Fringed Orchid. 26. 
About a dozen plants found in a Chamaedaphne bog around Silver 
Lake. 

Habenaria psycodes (L.) Sw. 75. A few plants found in a cedar bog. 

Calopogon pulchellus (Sw.) R. Br. 38. In a Chamaedaphne bog at Silver 
Lake. 

Spiranthes romanzoffiana Cham. (Ladies' Tresses). Miss Anna Arbuth¬ 
not, Aug. 4, 1911. 

Epipactis repens ophioides (Fernald)A. A. Eaton. Miss Arbuthnot, Aug. 
4. 1911. 

Epipactis decipiens (Hook.) Ames. Rattlesnake Plantain. 406. A few 
plants in beech-maple woods north of Douglas Lake. 

Corallorrhiza maculata Raf. Coral Root. 202. A few plants in the 
beech-maple woods along the north shore of Douglas Lake. 

Listera convallarioides (Sw.) Torr. Twayblade. Found bv Mr. Loew in 
1910. 


Salicaceae (Willow Family). 

Salix lucida Muhl. Shining Willow. 86. One of the commonest species 
in the willow thickets and invading many of the wet ground associa¬ 
tions. 

Salix sertssima (Bailey) Fernald. Autumn Willow. 205. Two bushes 
at the limit of ice work on Douglas Lake west of Ingleside. 

Salix longifolia Muhl. Sand Bar Willow. 158. Along the shore of Doug¬ 
las Lake, not abundant. 

Salix cordata Muhl. 111. Along a road thru a cedar bog. 

Salix balsamifera Barratt. Found by Mr. Loew in 1910. 

Salix glaucophylla Bebb. 342. On the beach of Douglas Lake. 

Salix pedicellaris Pursh. 392. A characteristic shrub in the lov bog 
thickets and readily invading the Carex filiformis mat. 

Salix discolor Muhl. Glaucous Willow. 280. In willow thickets, fairly 
common. 

Salix discolor x rostrata. 404. Bordering Douglas Lake and occasional 
in the beech-maple woods. 

Salix rostrata Richards. 11. A common willow in the thickets and in 
the aspens, but also occurring in cedar bogs and beech-maple woods. 
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Salix Candida Flugp:e. Hoary Willow. 192. One of the dominant 
species in the Myrica bog association, but not abundant. 

Salix spp. 

Populus tremuloides Michx. Small-toothed Aspen. 14, 30. One of tjie 
most abundant species in the region, dominating in the aspen associa- 
and occurring in many of the other associations, especially on burnt 
land, and remaining as a relic to a very limited extent. 

Populus grandidentata Michx. Large-toothed Aspen. 13, 31. The same 
status as P. tremuloides but has a tendency to occur in drier ground. 

Populus balsamifera L, Lalsam Popular. 134. Along the shores of 
Douglas Lake, not common. 

Populus deltoides Marsh. Cottonwood. Two or three trees near the 
ruins of a hotel on Colonial Point, Burt Lake. Also planted in Pellston. 

Myricaceae (Sweet Gale ramil}^. 

Myrica gale L. Sweet Gale. 61, 141, 252. Dominating a bog associa¬ 
tion and remaining as a relic in willow thickets and cedar bogs. 

Myrica asplenifolia L. Sweet Fern. 53. Of local and limited occurrence 
in pine land. 

Beiulaceae (Birch Family). 

Corylus americana Walt. Hazelnut. In the aspens. 

Corylus rostrata Ait. Beakt Hazelnut. Collected in previous seasons. 

Ostrya virginiana (Mill.) K. Koch. Ironwood. 444. Sparingly in beech- 
maple woods. 

Betula lenta L. Sweet Birch. 464. A few trees in the hardwoods in the 
gorge. 

Betula lutea Michx. f. Yellow Birch. 50, 107, 297, 378. Most abundant 
in the hardwoods and Picea-Ahies, and readily invading other associa¬ 
tions. 

Betula pumila L, Low Birch. Found by Mr. Loew in 1910. 

Betula alba papyrifera (Marsh.) Spach. White Birch. 9, 28, 343. An 
abundant species in the aspens, but occurring also in several other 
associations. 

Alnus incana (L.) Moench. Speckled Alder. 72, 209, 253, 421. Quite 
common in bog thickets and along roads thru cedar bogs. 

Fagaceae (Beech Family). 

Fagus grandifolia Ehrh. Beech. 12, 170, 313, 321. A dominant species 
in the beech-maple woods and occurring in a few other associations 
as seedlings and young trees. 

Quercus rubra L. lied Oak. 15. A few old trees occur in the beech- 
maple woods and seedlings, sprouts and young trees occur in a few 
other associations, especially the aspens. 

Urticoceae (Nettle Family). 

Ulmus fulva Michx. Slippery Elm. 227. In willow thickets. 

Ulmus americana L. American Elm. 474. A few old trees in the beech- 
maple woods along Burt Lake and seedlings in the aspen and in the 
thicket associations. 

Pil^a ptimila (L.) A. Gray. Clearweed. 455. In the beech-maple woods 
, along Burt Lake. 
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Santalace*ae (Sandalwood Family). 

Comandra umbellata (L.) Nutt. Bastard Toad-flax. Obtained in pre¬ 
vious years. 

Comandra livida Richards. Rare, sandy shore of Burt Lake. 

Polygonaceae (Buckwheat Family). 

Rumex crispus L. Curled Dock. 250. Scarce, in the Iris Association. 

Rumex acetosella L. Sheep Sorrel. 32, 243. As a fireweed in burnt 
land. 

Polygonum aviculare L. 439. In a roadway. 

Polygonum amphibium L. 221, 232. Not common, occurring in moist 
ground in thickets, Cahunagrostis meadow and once as a fireweed. 

Polygonum acre HBK. Water Smartweed. 456. Along a road thru a 
beech-maple woods, rare. 

Polygonum persicaria L. Lady’s Thumb. Collected by Mr. Loew in 
1910. 

Polygonum hydropiperoides Michx. Mild Water Pepper. 518. Banks of 
Maple River, at the edge of the willow thickets. 

Polygonum cilinode Michx. Bindweed. 208. Occasional in thickets, 
willow, aspen, Myrica and brambles. 

Fagopyrum esculentum Moench. Buckwheat. 437. In an abandoned 
field. 

Chenopodiaceac (Goosefoot Family). 

Chenopodium capitatum (L.) Asch. Strawberry Blite. 384, 513. A fire¬ 
weed of limited distribution, occurring also in fields. 

Chenopodium hybridum L. Maple-leaved Goosefoot. 380. Fireweed. 

Chenopodium album L. Lamb’s Quarters. 381. Fireweed of limited 
distribution. 

Chenopodium sp. 517. In an abandoned field. 

A'moranfhaccae (Amaranth Family). 

Amaranthus retroflexus L. Pigweed. 382. An uncommon fireweed. 

Amaranthus blitoides Wats. 427. In a sandy abandoned field. 

Caryophyllaccdc (Fink Family). 

Stellaria media (L.) Cyrill. Chickweed. 416. In a road thru a beech- 
maple woods near Vincent Lake. 

Cerastium vulgatum L. Mouse-ear C3iickweed. 287. In a road thru a 
cedar bog. 

Agrostemma githago L. Corn Cockle. 433. In an abandoned rye field. 

Silene antirrhina L. Sleepy Catchfly. Collected by Mr. Loew. 

Silene noctiflora L. Night flowering Catchfly. 54. One plant found in 
a cedar bog along a roadway. 

Saponaria officinalis L. Soapwort. 409. In a fence corner near an 
abandoned farm house. 

Portulacaceae (Purslane Family). 

Portulaca oleracea L. Common Purslane. 514. In an abandoned field. 

Ceratophyllaceae (Hornwort Family). 

Ceratophyllum demersum L. 508. In the Poiamogeion association in 
Douglas L. 
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Nymphaeaceae (Water Lily l^amily). 

Nymphaea americana <Provancher) Miller & Standley. Yellow Water Lily. 
A dominant species in the Castalm-Nymphaea association and occurs 
in some of the other aquatic associations as a relic or an invader. 

Castalia odorata (Ait.) Woodville and Wood. Sweet-scented Water Lily, 
506. A dominant species in the Castalia-Nymphaea association in 
Douglas Lake. 

Castalia tuberosa (Paine) Greene. 505. A dominant species in the Cas- 
talia-Nymphaea association, not common. 

Rannnculaceae (Crowfoot Family). 

Ranunculus purshii Richards. Collected by Miss M. Packer and Miss A. 
K. Dietz. Muddy banks of Bessey Creek. 

Ranunculus abortivus L. Small-flowered Crowfoot. Collected by Mr. 
Loew in 1910. 

Ranunculus septentrionalis Poir. Swamp Crowfoot. 330. In the bramble 
association following a burn in the Picea-Abies association. 

Ranunculus recurvatus Poir. Hookt Crowfoot. 98. In a cedar bog. 

Ranunculus hispidus Michx. 302, 335. In brambles and in a cedar bog. 

Ranunculus pennsylvanicus L. f. Bristly Crowfoot. 512. In a willow 
thicket. 

Ranunculus acris L. Tall Buttercup. 358. In a road thru a cedar bog. 

Ranunculus sp. 413. In beech-maple woods. 

Thalictrum dioicum L. Early Meadow Rue. Found by Mr. Loew in 1910. 

Thalictrum dasycarpum Fisch, & Lall. Meadow Rue. 210, 231. In 
willow and Myrica thickets, not common. 

Hepatica triloba Chaix. Hepatica. 169. In beech-maple woods. 

Anemone cylindrica A. Gray. Found by Mr. Quick, July 18, 1911. 

Anemone virginiana L. Found by Mr. Quick, July 18, 1911. 

Anemone canadensis L. Anemone. 84. At the edge of a cedar bog. 

Clematis virginiana L. Clematis. 479. Willow thickets along Maple 
River. 

Caltha palustris L. Marsh Marigold. 296,. In the gorge, not common, 
and in cedar bogs. 

Coptis trifolia (L.) Salisb. Goldthread. 284. An abundant species in 
cedar bogs. 

Aquilegia canadensis L. Columbine. 101. Sparingly in cedar bogs and 
in beech-maple woods. 

Actaea rubra (Ait.) Willd. Red Baneberry. 97. Cedar bogs. 

Actaea alba (L.) Mill. White Baneberry. 415. In beech-maple woods 
along Burt Lake. 

Berberidaceae (Barberry Family). 

Caulophyllum thalictroides (L.) Michx. Blue Cohosh. 471. A few plants 
in the beech-maple woods along Burt Lake. 

Podophyllum peltatum L. May Apple. Found in 1911 by Mr. Quick. 

Fumariaceae (Fumitory Family). 

Corydalis sempcrvirens (L.) Pers. Collected by Mr. Loew in 1910. 
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Cruciferae (Mustard Family). 

Lapidium virginicum L. Peppergrass. 10. In the aspens. 

Lapidium ap^alum Willd. In the aspens. 

Capseila bursa-pastoris (L.) Medic. Shepherd's Purse. 360. In an 
abandoned field. 

Brassica arvensis (L.) Ktze. Mustard. 489. Rare, along roads. 

Sisymbrium altissimum L. Tumble Mustard. Collected by Mr. Loew in 
1910. 

Radicula palustris hispida TDesv.) Robinson. Marsh Cress. 233. In the 
Iris association and in willow thickets. 

Cardamine pennsylvanica Muhl. Collected along Bessey Creek by Miss 
M. Packer and Miss A. K. Dietz. 

Arabis glabra (L.) Bernh. Tower Mustard. 248, 325. In the aspens. 

Sarraceniaceae (Pitcher-plant Family). 

Sarracenia purpurea L. Pitcher Plant. 23. Chamaedaphne bogs. 

Droseraceae (Sundew Family). 

Drosera rotundifolia L. Round-leaved Sundew. 286. In cedar bogs. 

Crassulaceae (Orpine Family). 

Sedum acre L. flossy Stonecrop. Found by botany class in 1911. 

Saxifragaceae (Saxifrage Family). 

Mitella nuda L. Bishop’s (^ap. 91, 285. (\)inmon in cedar bogs, tho 

also occurring in beech-maple woods. 

Ribes cynosbati L, Prickly Gooseberry. 301. A dominant .species in 
the bramble association and occurring also in willow thickets and 
cedar bogs. 

Ribes floridum L’Her. Wild Black Currant. Loew 1910. 

Ribes hudsonianum Richards. 295. Rare, in a cedar bog. 

Ribes lacustre (Pers.) Poir. Swamp Black Currant. Loew 1910. 

Ribes prostratum L’Her. Skunk Currant, 430. Willow thicket at the 
edge of a bog near Vincent Lake. 

Ribes triste albinervium (Michx.) Fernald. Swamp Red Currant. 282. 
In cedar bogs. 

Uamamdidacmc (Witch-Hazel Family). 

Hamameiis virginiana L. Witch Hazel. Found by Mr. Loew 1910, 

Rosaceae (Rose Family.) 

Spiraea salicifolia L. 394. In willow thickets and invading in Cfinriae- 
daphne bogs. 

Pyrus arbutifoUa (L.) L. f. Chokebeny. 422. A dominant species in 
certain bog thickets. 

Pjnrus arbutifoUa atropurpurea (Britton) Robinson. 29. With the above 
but more frequent as an invader in the Chamaedaphne association, 

Pyrus melauocarpa (Michx.) Willd. 300. In cedar bogs. 

Pyrus americaua (Marsh.) DC. Mountain Ash. 443. Generally common 
in the Picea-Abies association and present in cedar bogs. 
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Amelanchier canadensis (L.) Medic. Service Berry. 200. As under¬ 
brush in tree associations, particularly the aspens. 

Amelanchier spicata (Lam.) C. Koch. Found by Mr. Loew 1910. 

Crataegus sp. Rare. 

Fragaria virginiana Duchesne. Strawberry. 105. Occurring in several 
associations, particularly the cedar bogs and the aspens. 

Potentilla arguta Pursh. Found by ]Mr. Loew in 1910. 

Potentilla monspeliensis L. 238. On the fringing dune in a willow 
thicket. 

Potentilla palustris (L.) Scop. ^larsh Five-Finger. 222. In the Cladium 
and Carex filiformis associations and also in a few otlier bog as.^ocia- 
tions. 

Potentilla anserina L. Silver Weed. 239. Dominating a beach asso¬ 
ciation and occurring in a few other associations on the beach of 
Douglas Lake. 

Potentilla canadensis L. Local in a tamarack bog. 

Geum macrophyllum Willd. Avens. A few in a tamarack bog, n. \v. of 
Ingleside. 

Geum rivale L. Water or Purple Avens. Found by Mr. Loew in 1910 
and Mr. Quick July 4, 1911. 

Geum sp. 453. In the beech-maple woods, along Burt Lake. 

Geum t^orum Pursh. 59,333. In cedar bogs and in the bramble asso¬ 
ciation. 

Rubus idaeus aculeatissimus (C. A. ^ley.) Regel Sc Tiling. Wild Red 
Raspberry. 135. Dominant in the bramble association and occur¬ 
ring in several others, particularly the aspens. 

Rubus triflorus Richards. Dwarf Raspberry. 109. \bunclant in bogs, 
particularly cedar bogs. 

Rubus allegheniensis Porter. Blackberry. Dominant in the brambles 
and occurring more or less commonly in the aspens. 

Dalibarda repens L. Found by Mr. Loew in 1910. 

Agrimonia gryposepala Wallr. Agrimony. 299. In a roadway thru a 
cedar bog. 

Rosa blanda Ait. Wild Rose. 251. In the aspens along the shore of 
Douglas Lake. 

Rosa Carolina L. In willow thickets bordering bogs. 

Rosa sp. In the aspens. 

Prunus serotina Ehrh. Black Cherry. Occurring in the aspens and in 
beech-maple woods, not common. 

Prunus virginiana L. Choke Cherry. 148, 336. Occurring in the aspens, 
willow thickets and in the bramble association. 

Prunus pennsylvanica L. f. Pin Cherry. 33, 247. A dominant species 
in the aspens and occurring in several other associations especially on 
burnt-over land. 

Prunus pumila L. Sand Cherry. A few’ shrubs along the beach of Douglas 
Lake. 

Leguminosae (Pulse or Legume Family). 

Trifolium pratense L. Red Clover. 361. In fields. 

Trifolium repens L. White Clover. 431. In willow thickets and in 
roadways in cedar bogs. 

iatkyrus palustris L. Vetchling. Found by Mr. Loew in 1910. 

Apio$ tuberosa Moench. Groumlnut. Found by Mr. Loew in 1910. 
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Geraniaceae (Geranium Family). 

Geranium robertianum L. Herb Robert. 414. In beech-maple woods, 
rare. 

Polygalaceae (Milkw'ort Family). 

Polygala paucifoHa Willd. Fringed Polygala. Found by Mr. Loew in 
1910 and by Mr. Quick in 1911. 

Euphorbidceae (Spurge Family). 

Euphorbia cyparissias L. Cypress Spurge. 445. Along a road thru a 
beech-maple woods. 

Euphorbia maculata L. Milk Purslane. Found by Mr. Loew in 1910. 

Anacardiaceae (Cashew Family). 

Rhus typhina L. Staghorn Sumac. 6. In the aspens. 

Rhus glabra L. Smooth Sumac. 275. A dominant shrub in the aspens. 
Many of the plants are inclined to be somewhat pubescent but never 
so much so as in Rhus typhina. 

Rhus toxicodendron L. Poison Ivy. 346. On willow lidges, in the 
aspens, and occasionally in the beech-maple woods. 

AquijoUaceae (Holly Family). 

Ilex verticillata (L.) A. Gra)^ 51. In cedar and Chamaedaphne bogs. 

Nemopanthus mucronata (L.) Trel. ^Mountain Holly. 35, 390, 403. 
Occurring mostly in bogs, but also in the aspens and in beech-maple 
woods. 

Celastraceae (Staff Tree Family). 

Celastrus scandens L. Climbing Bitter-sweet. 204. In beech-maple woods. 

Aceraceae (Maple Family). 

Acer pennsylvanicum L. Striped Maple. 57, 131. Occurring on the 
borders of cedar bogs and beech-maple woods. 

Acer spicatum Lam. Mountain Maple. Most abundant in the Picea- 
Abies association but common in cedar and tamarack bogs and to 
a less extent in })eech-maple w'oods. 

Acer saccharum Marsh. Sugar Maple. 132, 178, 318, 320, 399. A 
dominant species in the beech-maple woods and occurring as invader 
in several other associations. One of the most abundant trees of 
the region. 

Acer rubrum L. Red Maple. 4, 17, 186. A common species growing 
in most of the boggy ground associations, but also in the aspens and 
the beech-maple woods. Sometimes specimens (218) are ver\ close 
to Acer saccharinum h., a more southern tree, but absence of fruit 
prevented certain identification. 

Balsarninaceae (Touch-me-not Family). 

Ixnpatiens pallida Nutt. Pale Touch-me-not. 467. In small ])ottomland 
formed along the course of a streamlet in a beech-maple woods along 
Burt Lake. 
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Impatiens biflora Walt. Spotted Touch-me-not. In the Picea’^Abies 
Association. 

Rhamnaceae (Buckthorn Family). 

Rhamnus alnifolia L’ller. 67. In cedar bogs. 

Vitaceae (Grape Family). 

Psedera quinquefolia (L.) Greene. Virginia Creeper. 493. Willow thicket, 
scarce. 

Vitis vulpina L. Grape. Grapevine Point, Douglas Lake. 

Tiliaceae (Linden Family). 

Tilia americana L. Basswood, 165, 310. A dominant species in the 
beech-maple woods, tho not plentifully represented in the region. 

Malvaceae (Mallow Family). 

Malva rotundifolia L. Common Mallow. 357. Along a road near farm 
houses. 


Hypericaceae (St. John’s-Wort Family). 

Hypericum canadense L. St. John\s Wort. 441. In a road thru a willow 
thicket near Inglcside. 

Hypericum virginicum L. Mifrsh St. John\s Wl)rt. In marsh associations, 
as the Iris, Cladium and Calamagrostis associations, not common. 

Violaceae (Violet Family). 

Viola papilionacea Pursh. In beech-maple woods. 

Viola renifolia Gra>'. In cedar bogs. 

Viola blanda Willd. Sweet W'hite Violet. 162. Lowland in beech- 
maple woods. 

Viola scabnuscula Schwein. Smooth Yellow Violet. 466. In beech- 
maple woods. 

Viola arenaria DC. 396. A few patches found in the aspens northeast 
of Burt Lake. 

Viola sp. 412. In beech-maple woods. 

Lythraceae (Loosestrife Family). 

Decodon verticillatus (L.) Ell. Water Willow. 420. In an alder thicket 
near Vincent Lake. 

Onagraceae (Evening Primrose Family). 

Ludvigia palustris (L.) p]ll. Collected by Miss M. Packer and Miss A. K. 
Dietz, 1911. 

Epilobium angustifolium L. P'ireweed. 503. The commonest fireweed 
thruout the region. 

Epilobium molle Torr. Found by Mr. Loew in 1910. 

Epilobium adenocaulon Haussk (?). 168. In a clearing in hardwoods. 

Epilobium coIoratUm Muhl. W'illow-Herb. 389. In the bramble and 
the Chamaedaphne associations. 

Xpildbium sp. 290. In a cedar bog. 
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GSnothera biennis L. Evening Primrose. 487. Near a farm house. 

Circaea lutetiana L. Enchanter^s Nightshade. 411. In beech-maple 
woods. 

Circaea intermedia Ehrh. 463. In beech-maple woods along Burt Lake. 

Circaea alpina L. 338. In the Picea-Ahies association in the gorge. 

Haloragidaeeae (Water Milfoil Family). 

Myriophyllum spicatum L. 185, 260. In nearly all of the strictly aquatic 
associations in Douglas and Burt Lakes. 

Proserpinaca palustris amblyogona Fernald. Mermaid-weed. Found by 
Mr. Quick, Aug. 15, 1911. 

Araliaceae (Ginseng Family). 

Aralia racemosa L. Spikenard. 130. In beech-maple woods. 

Aralia hispida Vent. Bristly Sarsaparilla. 136, 312. In the aspen and 
fire weed associations, common. 

Aralia nudicaulis L. Wild Sarsaparilla. 68, 115. Most common in 
beech-maple woods, the very common in cedar bogs and in the Picea- 
Abies association. 


Umhelliferae (Parsley Family). 

Sanicula gregaria Bicknell. Black Snakeroot. 99. In cedar bogs. 

Osmorhiza claytoni (Michx.) Clark. Sweet Cicely. 417. In a beech- 
maple woods near Vincent Lake. 

Osmorhiza longistylis (Torr.) DC. Found by ^Ir. Loew in 1910. 

Cicuta maculata L. Water Hemlock. Found by Mr. Loew in 1910. 

Slum cicutaefolium Schrank. Water Parsnip. Found bv Mr. Loew in 
1910. 

Pastinaca sativa L. Parsnip. 494. Along a road near farm houses. 

Oxypolis rigidior (L.) Coulter and Rose. Cowbane. 237. In a Typha 
swamp and also in a few marsh associations, not common. 

Cornaceae (Dogwood Family). 

Comus canadensis L. Dwarf Dogwood. 47, 102. Very common in cedar 
bogs, but also rather plentiful in the aspens and the beech-maple 
woods. 

Comus circinata L’Her. Round-leaved Dogwood. 272, 340. Most 

common in the aspens, but also occurs in other associations, as tama¬ 
rack, beech-maple and brambles. 

Comus stolonifera Michx. Red-osier Dogwood. 73, 207. In willow 
thickets and invading several herbaceous associations. 

Comus altemifolia L. f. Found in 1909. 

Comus sp. 354. In a cedar bog. 

Ericaceae (Heath Family). 

Chimaphila lunbellata (L.) Nutt. Pipsissewa. 371. In beech-maple 
woods. 

Moneses unifiora (L.) A. Gray. One-flowered Wintergreen. 103, 292. 
Local in a cedar bog. 

Pyrola secunda L. Wintergreen. 90, 114, 174. Common in cedar and 
tamarack bogs and occasional in beech-maple woods. 

13 
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Pyrola chlorantha Sw. In beech-maple woods. 

Pyrola elliptica Nutt. Shin Leaf. 172, 457. In beech-maple woods. - 

Pyrola asarifolia Michx. 78, 152. In tamarack and cedar bogs. 

P^ola asarifolia incamata (Fisch.) Fernald. Collected in a cedar bog, 
July 4, 1911, by Mr. B. E. Quick. 

Monotropa uniflora L. Indian Pipe. 501. A few plants found in the 
aspens, growing on pineland. 

Ledum groenlandicum Oeder. Labrador Tea. 77. In tamarack and 
cedar bogs. 

Kalmia polifolia Wang. Pale Laurel. 44. In Chamaedaphne bogs. 

Andromeda glaucophylla Link. Bog Rosemary. 25. In Chamaedaphne 
bogs. 

Chamaedaphne calyculata (L.) Moench. Leather Leaf. 27, 395. Domi¬ 
nating a bog association, invading the Carex fUiformis association, 
remaining as a relic in cedar bogs and occasionally occurring in the 
aspens. 

Epigaea repens L. Trailing Arbutus. 113. Occurring sparingly in cedar 
bogs, the Piceci-Abies and aspen associations. 

Gaultheria procumbens L. Wintergreen. In cedar bogs and in the as¬ 
pens, a relic of pine dominance. 

Arctostaphylos uva-ursi (L.) Spreng. Bearberry. 16. Representing the 
heath association by its occurrence in the aspens near the shore of 
Douglas Lake. 

Chiogenes hispidula (L.) T. & G. Creeping Snowberry. 283. Fairly 
common in cedar bogs, 

Gaylussacia baccata (Wang.) C. Koch. Huckleberry. 40. In the aspens, 
common. 

Gaylussacia baccata f. glaucocarpa (Robinson) Mackenzie. At Silver Lake, 
in the Chamaedaphne association. 

Vaccinium pennsylvanicum Lam. Blueberry. 18. Abundant irf the 
aspens. 

Vaccinium canadense Kalm. Velvet-leaf Blueberry. 39, 201. In beech- 
maple woods and in the Chamaedaphne and aspen associations. 

Vaccinium vacillans Kalm. Low Late Blueberry. In a Chamaedaphne 

t>og. 

Vaccinium oxycoccus L. Small Cranberry. 24, 81. In Chamaedaphne 
and cedar bogs. 


Primulaccae (Primrose Family). 

Lysimachia terrestris fL.) BSP. Loosestrife. 217, 241. In the Iris and 
Calamagrostis as w^ell as other marsh associations. 

Lysimachia thyrsiflora L. Tufted Loosestrife. 229. In the Calamagros^ 
tis meadow and in willow thickets, not common. 

Trientalis americana (Pers.) Pursh. Star Flower. 175. Common in the 
beech-maple woods but occurring also in cedar bogs and the Picea- 
Ahies assoc. 


Oleaceae (Olive Family). 

Fraxinus americana L. White Ash. 197. In the beech-maple woods, 
not common. * 

Fraxinus nigra Marsh. Black Ash. 69, 100. Most common in tamarack 
4 and cedar bogs, but also in beech-maple woods and invading thickets. 
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Gentianaceae (Gentian Family). 

Gentiana linearis latifolia Gray. Found by Miss Hattie Kimball, Aug 24, 
1911. 

Halenia deflexa (Sm.) Griseb. Spurred Gentian. Found by Mr. Loew in 
1910. 

Menyanthes trifoliata L. Buckbean. 22. Dominating a bog associa¬ 
tion and occurring in the Chamaedaphne association. 

Apocynacene (Dogbane Family). 

Apocynum androsaemifolium L. Spreading Dogbane. 324. In the as¬ 
pens and beech-maple woods. 

Apocynum cannabinum L. Indian. Hemp. 502. Along the shore of 
Douglas Lake and the aspens. 

Asclepiadaceae (Milkweed Family). 

Asclepias incarnata L. Swamp Milkweed. 228. In willow thickets and 
in marsh associations, as Iris and Cladium, 

Asclepias syriaca 1j. Common Milkweed. 94. In the aspens. 

Asclepias phytolaccoides Pursh. Poke Milkweed. 95. In aspens. 

Convolvuhcene (Morning-Glory Family). 

Convolvulus spithamaeus L. 326. Quite common in the aspens. 

Boraginaceae (Borage Family). 

Cynoglossum officinale L. Hound^s Tung. 432. In a road thru a beech- 
maple woods. 

Lappula deflexa (Wahlenb.) Garcke. Stickseed. 418. Local in a clear¬ 
ing in a bog near Vincent Lake. 

Lappula redowsldi occidentalis (Wats.) Rydb. 490. Railway Ballast and 
in the aspens, not common. 

Verbenaceae (Vervain Family). 

Verbena bracteosa Michx. 425. In an abandoned grain field near Vin¬ 
cent Lake. 


Labiatae (Mint Family). 

Scutellaria lateriflora L. Mad-dog Skullcap. Found by Mr. Quick, Aug. 
4, 1911. 

Scutellaria galericulata L. Skullcap. 155. In the Iris and a few other 
marsh associations. 

Marrubium vulgare L. Common Horehound. 481. In wet places along 
two roads, east of Douglas Lake. 

Nepeta cataria L. Catnip. 429. Along a road thru a beech-maple 
woods. 

Prunella vulgaris L. Heal-all. 126. In roads thru cedar bogs and beech- 
maple woods, usually in the Iris association. 

Leonums cardiaca L. Motherwort. 483. Along a road'near farm houses, 

Bli^hilla hirsuta (Pursh) Benth. Wood Mint. 410. In beech-maple 
wood along north shore of Douglas Lake, 
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Lycopus americanus Muhl. Water Horehound. 180. In the Iris and 
several other marsh associations. 

Lycopus sp. 

Men&a spicata L. Spearmint. 408, 499. Along a road. 

Mentha piperita L. Peppermint. In a roadside ditch. 

Mentha arvensis canadensis (L.) Briquet. 332, 424. In a number of wet 
ground associations of herbaceous plants and persisting into willow 
thickets. 

Solanaceae (Nightshade Family). 

Solanum nigrum L. Common Nightshade. 419, 458. Edges of cedar 
bogs and along roads thru beech-maple woods, not common. 

Physalis grandiflora Hook. White Ground Cherry. 331. Collected by 
Mr. Fred A. Loew in the aspens. (3 plants). 

Physalis heterophylla ambigua (Gray) Rydb. Ground Cherry. 426. In 
an abandoned grain field near Vincent Lake. 

Scrophulariaceae (Figwort Family). 

Verbascum thapsus L. (Mullen), 278. Fairly common in aspens and 
brambles. 

Linaria vulgaris Hill. Butter and Eggs. 486. Railroad ballast. 

Mimulus ringens L. Monkey Flower. 234. Willow thickets along 
Maple River and in the Iris association. 

Mimulus glabratus jamesii (T. & G.) A. Gray. 80. In the Menyanthes 
and cedar bog associations. 

Veronica anagallis-aquatica L. Water Speedwell. 291. In streams thru 
a cedar bog. 

Veronica scutellata L. Marsh Speedwell. Found by Mr. Loew in 1910, 
and Miss Packer in 1911. 

Melampyrum lineare Lam. Cow Wheat. 407. In the aspens. 

Pedicularis canadensis L. Lousewort. 327. In the aspens along the 
gorge. 

Lentibulariaceae (Bladderwort Family). 

Utricularia comuta Michx. 181. A few plants in the Eleocharis and 
Scirpus americanus associations along the shore of Douglas Lake. 

Plantaginaceae (Plantain Family). 

Plantago major L. Common Plantain. 359. In fields. 

Plantago lanceolate L. Rib Grass. 495. Along a few roads. 

Rubiaceae (Madder Family). 

Galium circaezans Michx. Wild Liquorice. Found by Mr. Loew in 1910. 

Galium lanceolatum Torr. Found by Mr. Loew in 1910. 

Galium boreale L. Northern Bedstraw, 323. In a Myrica thicket. 

Galium triflorum Michx. Sweet-scented Bedstraw. 108, 166* In woods, 
beech-maple, Picea-Abies, cedar and tamarack bogs. 

Mitchella repens L. Partridge Berry. 82, 171. In beech-maple, Picea- 
Abies woods and cedar bogs, not very common. 

C^halanthus occidentalis L. Buttonbush. Found by Mr. Loew in 1910* 
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Caprijoliaceae (Honeysuckle Family). 

Diervilla lonicera Mill. Bush Honeysuckle. 48, 121. One of the most 
abundant species in the aspens, "but occurring also in the beech-maple 
woodvS and in cedar bogs, where the leaves are quite a little modified. 

Lonicera canadensis Marsh. American Fly Honeysuckle. 355, 465. In 
beech-maple woods. 

Lonicera oblongifolia (Goldie) Hook. Swamp Fly Honeysuckle. In tama¬ 
rack and cedar bogs. 

Lonicera hirsnta Eaton. Hairv Honeysuckle. Found by Mr. Loew in 
1910. 

Lonicera glaucescens Rydb. 117. In beech-maple woods and cedar bogs. 

Lonicera dioica L. 344. On a sandy ridge in a willow thicket. 

Linnaea borealis americana (Forbes) Rehder. Twin-Flower. 124. Com¬ 
mon in cedar bogs. 

Viburnum opulus americanum (Mill.) Ait. High-bush Cranberry. 144. 
In a willow thicket along Maple River. 

Viburnum acerifolium L. Arrowwood. 447. In the aspens. 

Viburnum cassinoides L. 147, 160, 199. In willow thickets and on the 
l>orders of beech-maple woods. 

Viburnum lentago L. Found in 1910 by Mr. Loew. 

Sambucus canadensis L. (bmmon Elder. 139. In willow thickets along 
Maple river and in the brambles to a very limited extent. 

Sambucus racemosus L. Red berried Elder. 133. In willow thickets, 
along the l)orders of hardwoods and in the brambles. 

Cam/p(inulaceae (Bluebell Family). 

Canpanula rotundifolia velutina DC. Cited in Beal’s ‘‘Michigan Flora 
from “sand hills along Burt Lake, E. J. Hill, ” but was not discovered. 

Canpanula aparinoides Pursh. Marsh Bellflower. 249, 511. In the Iris 
and (hdamagrostis as well as in other marsh associations and occa¬ 
sionally in willow thickets. 

Canpanula uliginosa Rydb. (collected in 1911, by Dr. H. A. Gleason and 
Mr. B. E. Quick from a Myrica bog thicket. 

Lobeliaceae (Lobelia Family). 

Lobelia cardinalis L. Cardinal Flower. 156. In the Iris and Cladium 
as well as other marsh associations around beach pools, and persist¬ 
ing into thickets. 

Lobelia siphilitica L. Great Lobelia. Found by Mr. Loew in 1910. 

Lobelia kalmii L. Found by Mr. Loew in 1910, Mr. Quick, July 18, 1911. 

ComposUae (Composit Family). 

Eupatorium purpureum L. Joe-Pye Weed. 226. Dominant in ^jbhe Iris 
and occurring in many other associations of wet ground, inch ding 
thickets and cedar bogs, 

Eupatorium perfoliatum L. Boneset. 328. Dominating in the Iris but 
occurring in many of the other wet ground associations as well as the 
brambles, common. 

SoUdago uligiuosa Nutt. Goldenrod. 480. In tamarack and cedar bogs, 
not common. 
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Solidago hispida Muhl. Collected in the aspens by Mr. B. E. Quick, Aug. 
22, 1911. 

Solidago rugosa Mill. In the brambles following burning in the Picea- 
Abies association in the gorge. 

Solidago canadensis L. Goldenrod. 311, 515. A fireweed occurring also 
in associations of dry sandy land. 

Solidago graminifolia (L.) Salisb. In Myrica and willow thickets and in a 
few of the beach associations (Scirpus americanus and PotentUla 
anserina). 

Aster macrophyllus L. In beech-maple woods and occasionally in cedar 
bogs. 

Aster novae-angliae L. As a fireweed and in willow thickets. 

Aster azureus Lindl. 1. In the aspens. 

Aster laevis L. In the aspens, common. 

Aster junceus Ait. Bog Aster. In tamarack bogs, northwest of Ingleside. 

Erigeron pulchellus Michx. Robin's Plantain. 370. In burnt cedar bog 
land. Rare. 

Erigeron annuus (L.) Pers. Daisy Flcabane. 360. In a field. 

Erigeron ramosus (Walt.) BSP. Daisy Fleabane. 268. In the aspens. 

Erigeron canadensis L. Plorseweed. 350, 435, 482. A fireweed, occurring 
also in associations of dry sandy land. 

Antennaria plantaginifolia (L.) Richards. Everlasting. Bordering a beech- 
maple woods. 

Antennaria sp. 273, 376. Scattered patches in the aspens. 

Anaphalis margaritacea (L.) B. & H. Pearly Everlasting. 52, 308, 329. 
In the brambles and aspens and occasionally in cedar bogs. 

Gnaphalium decurrens Ives. Everlasting. 397. A common species in the 
aspen-pine barren land cast of Pellston. 

Gnaph^ium uliginosum L. Low Cudweed. 440. Along a road thru a 
willow thicket in bog land near Ingleside. 

Silphium laciniatum L. Compass Plant. A few plants in a garden near 
Burt Lake (H. A. Gleason and C. L. Hill). 

Silphium terebinthinaceum Jacq. Prairie Dock. A few plants in the same 
garden. (Gleason and Hill). 

Iva xanthifolia Nutt. Abundant around the shacks of a former lumber 
camp a little way north of Levering. 

Ambrosia artemisiifolia L. Ragweed. 434. In an abandoned grain field, 

Rudbeckia hirta* L. Black-eyed Susan. 365. At the edge of a rye field. 

Helianthus sp. In the aspens. . 

Bidens vulgata Greene. Stick-Tight. A fireweed in wet ground. 

Bidens coimata Muhl. Found by Mr. Loew in 1910. 

Achillea millefolium L. Yarrow. 29S. Along a road thru a cedar bog. 

Anthemis cotula L. Dog Fennel. 364. In a pasture near Burt Lake. 

Chrysanthemum leucanthemum L. Ox-eye Daisy. 66, 363. In a grain 
field and in a cedar bog, rare. 

Chrysanthemum balsamita tanacetoides Boiss. Mint Geranium. 356, 498. 
Along roadsides near farm houses. 

Artemisia ludoviciana Nutt. 484. Roadside near a farm house. 

Erechtites hieracifolia (L.) Raf, Fireweed. A common fireweed, but very 
local in its distribution in this region. 

Arctium minus Bernh. Burdock. 428. In a road thru a beech-maple 

^ vfood near Ingleside. 

lanceolatum (L.) Hill. Bull Thistle. Found by Mr. Loew in 1910. 
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Cinittin muticum Michx. Swamp Thistle. 334. In the bramble associa¬ 
tion, in Picea-Abiea land in the gorge. 

Cirsium arvense (L.) Scop. Canada Thistle. 140. In the aspens, not com¬ 
mon. 

Cichorium intybus L. Chicory. 496. Along a road. 

Taraxacum officinale Weber. Dandelion. 497. Along a road. 

Sonchus asper (L.) Hill. Spiny-leaved Sow Thistle. 362. In a pasture. 

Lactuca scariola integrata Gren. & Godr. Prickly Lettuce. 438. Fields. 

Lactuca canadensis L. Wild Lettuce. 145. In the aspens. 

Lactuca pulchella (Pursh) DC. Blue Lettuce. Found by Dr. Gleason in 
1911. 

Lactuca spicata (Lam.) Hitchc. Tall Blue Lettuce. In low ground in 
beech-maple woods. 

Lactuca spicata integrifolia (A. Gray) Britton. 454. In a beech-maple 
woods along Burt Lake. 

Prenanthes alba L. White Lettuce. Found by Mr. Quick in 1911. 

Hieracium pratense Tausch. King Devil. 341. Collected in a beech- 
maple woods by Mr. F. E. Loew. 

Hieracium venosum L. Rattlesnake Weed. 277, 348. A common species 
in the aspens. 

Hieracium scabrum Michx. 349. In the aspens. 

Hieracium canadense Michx. Found by Mr. Loew in 1910. 
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SOME CONSIDERATIONS CONCERNING THE PLACE AND 
ORIGIN OP LAVA RESERVOIRS. 

W. H. HOBBS. 

The ideas which ai*e fyenenilly held concerning the origin of lava have 
all gone out from the idea of a liquid interior to the earth. It has, how- 
evei', been shown in recent years that the earth cannot have a fluid in¬ 
terior, but on the other hand must be as rigid as a ball of glass of the 
same size. Within the earth the temperatures of the i*ock would easily 
melt it under surface conditions, but the pressure from the super¬ 
incumbent load elevates the iK>int of fusion and so keeiis the rock rigid, 
or as we might say, “solid’^ though realizing that the condition may in 
many res|)e(*ts he quite unlike that of solid bodies at the surface of the 
earth. There must, however, be local, and probably temporary, reservoirs 
which supply the lava which exudes or is ejected from volcanoes. It is 
shown in the paper that the i>osition of active volcanoes, particularly 
about the Pacific, suggests that the lava i*eserToirs which supply their 
lava have been due to kK‘al reliefs from pressure beneath arches of strong 
fonnations develoi)ed in the pi*ocess of nmuntain making. The relative 
strengths of difterent sedimentary formations lead inevitably to the con¬ 
clusion that the tyi>e of formation which thus fuses and i>roduces lava, 
is what is known as shale or slate. Studies of the chemical comi>osition 
of igneous rocks, which comtiositions air limited in range, sui>iK>rt this 
view; and the study of the gases which are given off from lavas afford 
some further striking conflnnations of the theory. 


THE AGE OF THE KEWEENAWAN SERIES. 


iV. c. 

Van Hise and Leith’s monograph on Lake Superior includes a valu¬ 
able chapter on the Keweenawan series, and shows that as l)etweeii them 
and the Michigan suiwey there is now no essential difference in the 
recognition of the facts. It is fully recognized by all that, so far as the 
facts go, they do not definitely prove or disprove the Pambrian or Pre- 
Oambdan age of the Keweenawan series. They think the balance of 
probability to be in favor of the Pre-Cambrian, the writer, in favor of 
the Cambrian, largely because the Keweenawan is a formation bf very 
rapidly formed rocks (sandstones, conglomerates and traps) immediately 
underlying the Upper Cambrian, and is the first volcanic epoch proceed¬ 
ing. As the decision of this question has some bearing on important 
questions of nomenclature, it is worth considering how it may finally 
be settled: 

1. Though the Keweenawan, has a ^dargely subaerial formation is 
not likely to be particularly fossiliferous, yet intercalations of acqueous 
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fossiliferous strala may be found and fossils were reported by Walcott, 
at the Chrisimas meetiiiff 1911, of the G. S. A., in probably Pre-Kewee- 
nawau rocks north of Lake Superior. 

2. It may be ])Ossible in the marine Cambrian, not far from the 
Keweenawan region, to find such signs of contemjmraneous volcanic 
aclivity as to be closely correlated with the Keweenawan. Daly thinks 
there are such. 


SOME INTERESTING CHANGES IN THE OPTICAL PROPERTIES 
OF CRYSTALS AVITH TEMPERATURE. 

K. H. KR.VUS AND L. J. YOUNOS. 

By using the ordinary metal air-bath, which accompanies the Fuess 
axial angle ap]>aratus. as an oil bath, the changes in the apparent angle 
of the optic axis of gyjtsuni can be easily determined at various tempera¬ 
tures up to i:{2..T’ (\, when the section becomes opaque. The average of 
the determinations of the temperature of uniaxiality in oil is S9.C7° C'. 
The temperature for uniaxial conditions in air was found to be some¬ 
what higher, namely 91.fC C,. These (tbservations were made with 
sodium light. These temperatures are alt lower than those given by 
Des Cloizeaux and Tutton, but show that the early determination in 182(5 
by Mitscherlich ol 91.8° C. is sulxstantially correct. Very recently Hutch¬ 
inson and Tutton have given the temperature of uniaxiality^n water as 
91" C. for sodium light. The changes in the ap])arent angles in oil 
and air, the une(|ual changes in the j>osition of the two axes, and the 
acute bisectrix, and the relation IxUween the api)arent angle in oil and 
the real angle where sltown by a .series of curves. (The paper is to be 
jmblished in detail in German in the Neues Jahrbuch ftir Mineralogie. 
(icologie, etc.) 
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ADDITIONAL NOTES ON THE GEOLOGY OF THE DETROIT 

RIVER AREA. 


THOMAS NATTRESS. 


In ’another place I have given the results of investigation in the 
Anderdon Beds on the Canadian side of the Detroit river. Let me now 
present the results obtained in investigating the same limestone beds 
in Wayne county. 

Twenty-five cores were taken out in the Trenton-Sibley area, twenty 
of which penetrated the Anderdon beds. The other five were outside of 
the limestone deposits and south of these, and in each case revealed 
strata of the same character as an* presented in the other cores taken 
and below the Anderdon limestone in these cores. 

The Anderdon material is deposited in the same manner as at the 
Amherst burg quarry, in basin formation. Its relation to strata above 
and below is the same as on the Canadian side of the river: immediately 
below the Anderdon is a dolomitic limestone, resting upon dolomite, 
and outcropping outside the outer edge of the Anderdon; immediately 
overlying the Anderdon is the dolomitic limestone hitherto recognized 
as forming the base of the "Corniferous (Dundee), the Anderdon out¬ 
cropping outside the outer edge of this deposit. Cross-section tests 
prove tlie basin fonnation throughout the Sibley amt. 

('ehtain features of the AxDEimoN limestone reds have been noted 
during this investigation that had not hitherto bt*en remarked upon. 
One of these is the occurrence, down in the body of the Anderdon de¬ 
posit, and at •'‘more than one horizon, of irregular and roughened .sur¬ 
faces like the upper surface of the Anderdon beds in the Andierstburg 
quarry. An ^interpretation has been put u])on the roughened condition 
of this latter surface as jiointing toward extensive erosion at the close 
of Anderdon time. 

Another notable feature is this: whereas the Oriskany Sandstone has 
been identified by competent ^authorities at the surface of the weathered 
Anderdon beds in the Amherstburg quarry, and at the surface (or a 
little below it) of the Anderdon beds as exposed in the old well-hole at 
the Sibley quarry; I have found the same silicated condition of the 
Anderdon limestone at two different horizons in the Anderdon beds. In 
the Sibley core numbered 17 of the survey of 1911, at 45'G" in the core, 
down to 47'3'^ there is heavy silication; and again at 59'fi" to 
60'0" there is the same heavy silication. The sand grains ai*e uiinus- 
takably the same. 

I have in a former paper, referred to already,^ advanced evidence to 
show that the Anderdon beds should be classed as Devonian. Always 


U3th. Report of the Michigan Academy of Science. 1911,—“The ICxtent of the Anderdon Beds of 
Essex County. Ontario, and Their Place in the Geologic Column.'' , , ^ 

^Dundee, (Michigan;) Columbus, (Ohio;) Onondaga, (New York;) and .TelTersonvill^, (Indiana.) 
«As in cores No. 19 and No. 12. ^ i.* 

♦Bull. Geol. Soc. Am., Vol. 19, 1907, p. 542,—“New Upper Siluric Fauna from Southern Michigan,— 

^*^^AmadeSfWrGrabau, William H. Sherzer, and Ginton R. StaulTer (in correspondence. 
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have I been referred to the Oriskany as markinj^ the division between the 
two. It has interested me very greatly to note that the fossil-bed 
eharaeteristic of tlie Anderdon limestone l)eds lieft heUoecn these two 
sandstone dei)osits at the No. 17 location, at 52 ft. to 56 ft. in the core, 
—below the recognized Oriskany horizon at 45'6" and above the lower 
de])osit of the same sand grains at 59'(>". The drill penetrated a 
heavily silicated rock at about the stime lower horizon in nearly every 
hole put down through the Anderdon at Sibley. 

Without knowledge of this additional evidence on the part of the re¬ 
viewer, there appears in the November, 1011, number of the American 
Journal of Science (and over the initials “C. S.’’) this review of the 
pa])er in which the former evidence was presented:—^^This paper pre¬ 
sents conclusive evidence that the Anderdon limestones are not Hilurian 
in age and cannot be included in the Monroe series, but ^are of Devonian 
age.^ The Anderdon limestone li(^ in a trough of Monroe strata, and 
is to be grouped with the Onondaga formation of Middle Devonian 
time.” 

Ill one core (No. 20), and in this one only, the characteristic Ander¬ 
don fossil bed begins at once at the top of the Anderdon; and in this 
core only was the material of the fossil-bed found to be heavily silicated. 
The location is at the south side of the limestone deposit. Across the 
limestone field from this, on the northward side, both the to]> of the 
Anderdon is heavily silicated and the base of the Dundee. 

Ox THE OCCURRENCE OF THE Anderdox LIMESTONES, it may be iiotcd 
in ])assing that rock of the same quality and varied appearance out¬ 
crops along the Maitland river at Goderich, Ontario; in the neighbor¬ 
hood of Kincardine and ^Southampton, along Lake Huron north of 
Goderich; at Gargill and at Ht. Marys, following along the north side 
of an arm of the old Devonian sea; and in the Thames valley between 
Ingersoll and Woodstock, Ontario. It has been identified to the west¬ 
ward of the <\:>lanibus((^omiferous) outcrop on Marble Head, Ohio, also. 
The smaller Canadian islands in the west end of Lake Erie were also 
examined, but these show only dolomites and no trace of Anderdon. If 
the Anderdon beds outcrop in Lake Erie it will be along a line west of 
Pelee and Kellys islands and east of Put in Bay, the Bass islands and 
Old Hen island. 

A CROSS SECTION OF THE DETROIT RIVER AREA froiii the Auiherstburg 
quarry to the Sibley cpiarry, and including both of these, show^s Ander¬ 
don and overlying Corniferous at each end of the section, wdth only the 
underlying dolomites over the middle distance. The direction of the 
cross section is NAV. x 12^^ W.; the distance 35,700 feet; eastern end 
of the section 10,200 ft. east of east channel bank of Detroit river, and 
the w^estern end 6,000 ft. west of west channel bank. The Silurian 
dolomite surface is anticlinal from the middle of the Anderdon field at 
either end, and over the whole Detroit river distance betwa^en. This 
anticline is succeeded at each end of the section by a minor syncline, 
the combined distance of which is less than half the total distance of the 
intervening anticline. In these synclinal basins the material of the 
Anderdon beds lies,—in immediate contact Vith the dolomitic limestone 
base of the (V^rniferoiis above it, and separated from the dolomites 
below' by another dolomitic limestone that is richer in OaCO^ than is 
the limestone at the base of the Corniferous. 
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This northward extension of the great Cincinnati uplift has been 
more emphatically anticlinal than it is now, up to the close of the 
CorniferoiiK period. The evidence of this is perceptible at a glance at 
the cross-section map: the Devonian surface at the Wayne county end 
of the section stands 30 feet higher than the maximum elevation 
(560 A. T.) of Kilnrian dolomite, and 25 feet higher at the Essex county 
end of the section. Not only so but the (^orniferous deposit is bowed 
up in the center at either end of the section, and crevassed over its 
central area at Sibley where the maximum of thrust has been exerted. 
It may be that the higher part of the anticline—across the Detroit 
river distance—stands at a lower elevation than it once did. The con¬ 
clusion is the same in the one case as in the other—there is a relatively 
lower anticlinal structure now than there was at the close of the Sil¬ 
urian age. 

As that Silurian surfa(*e is now, Drosse Isle, as traversed by this 
section at all events, reposes in a minor syncline of the greater anti¬ 
cline, on a surface ‘^lower than the rock bottom of the two channels of 
Detroit river on either side of it, east and west; whilst the river, in its 
main (*hannel, traverses the highest part of the anticline. 

These aiv the ascertained elevations along the line of cross-sectiou, 
from west to east, with distances between successive points for which 
the elevation is quoted (i. e.. Elevation of Kiliiriau dolomite surface as 
hitherto accepted) : 

1. The Sibley section, to about middle of the Trenton channel of 
Detroit river: 

508.8 ft., (900 ft.,) 503.2 ft., (1,200 ft.,) 489.6 ft., (2,200 ft.,) 
519.0 ft., (1,600 ft.,) 538.0 ft., (2,(M)0 ft.,) to 543.0; 

2. The (irosse Isle section to Ballards Kc*ef in main channel of De¬ 
troit river: 

543.0 ft., (2,6(K) ft.,) 532.0 ft., (6,000 ft.,) 528.0 ft., (4,200 ft.,) 
to 550.0; 

3. The main Deti’oit ri\'er sec^tion, eastward from Ballards Beef: 

550.0 ft., (2,200 ft.,) 548.0 ft., (2,400 ft.,) to 560.0 ft.; 

4. The Amherstburg quarrw section, from the east side of Detroit 
river channel: 

560.0 ft., (5,800 ft.,) 515.1 ft., (2,100 ft.,) 482.0 ft., (1,400 ft.,) 
542.6 ft., (1,000 ft.,) to 575.7. 

Evidb:nck of another section. In an investigation like this in which 
So much has continued in doubt, it would be manifestly unfair not to 
present every vestige of evidence that has direc:t bearing. Therefore let 
another cross-section be here introduct*d. This section, from a point on 
the new Livingstone (Channel, northeasterly across Bois Blanc island to 
a point some 10,800 ft. distant, will serve to illustrate again the relation¬ 
ship of the Anderdon beds to the Sjdvania Sandrock and all that iies 
between and above the Sylvania. 

At a point in the new channel west of the south quarter of Bois 
Blanc there was found to be a light deposit of white sand resting upon 
bedrock. This was all scraped otf by the dredges in cleaning up the 

«River bottom elevations obtained from U. S, Government Detroit River Improvement Survey. 
Grosse Isle elevations furnished by Professor W^ H. Sherzer, from Survey publications. Sibley and 
Amherstburg elevations obtained by the Solvay Process Company’s Survey. 
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bottom preparatory to putting on the drills. There was no sandroek 
penetrated by the drills,—only dolomite at this point. The Detroit, 
Belle Isle and Windsor Ferry Company’s wells show a surfaee extension 
of Sylvania ovei* the soulh quarter of Bois Blanc. Dredging in the river 
channel east of the island showed a Hylvania surfaee extension over the 
immediately adjacent river bottom. Two farms lie adjacent, eastward, 
the Patton fanii and the Elliott farm. On the Patton farm, under 40 ft. 
of drift and one foot of shale, there is a 20 ft. depth of Sylvania, de¬ 
scribed by the driller and by Ed. Patton as “10 ft. of loose white sand 
and 10 ft. of sand-rock.” Below this 20 foot deposit the drill developed 
dolomite. South of this on the next farm, at "Elliotts Point, the drill 
was put down into the Hylvania some distance, under 44 ft. of drift, 
blue clay and a gravel bed next the rock, and 25 ft. of dolomite. 

Some 7,500 ft. north-easterly from this is the Indwell drove well re¬ 
ported upon in H. P. H. Bmmell’s ^“Natural das and Petroleum in 
Ontario.” This record shows 252 ft. of “limestone'’ m^xt above 00 ft. 
of “sandstone.” The well was put down in 1S80, up to which time no 
fine distinction had as yet been made in the records between limestones 
and dolomites and the tenns were used indiscriminately: whereas the 
“sandstone” was supposed then to be *‘Oriskany. 

In the same immediate neighborhood with the (^olwell drove well is 
the No. 28 well of my survey of 1910. This shows about four feet of 
Anderdon limesione under 12 ft. of drift and over nine feet of transi¬ 
tional limestone resting upon dolomite. Neighboring tests, wells No. 29, 
27, 80, and 1 of 1910 siiiwey, show similar deposits of Anderdon. 

Thus the relationshi]) of the Anderdon limestone beds toward the 
Sylvania Sandroek is established at this one locality, on coinjairison of 
the (yolwell drove well and the 1910 No. 28,—with 252 ft. of “limestone” 
(Brumell,) less four feet of Anderdon limestone, or 24S ft. of dolomitic 
limestone and dolomites between the bottom of the Anderdon and the 
top of the Hylvania. 

The deduction from this accumulated evidence is clamant of state¬ 
ment. It is this: If the dolomites above the Sylvania are ri)per Monroe 
and the dolomites below the Sylvania are Djwer Monroe—as is the 
common a<*ceptation, then it follows that the rock underlying the Syl¬ 
vania in the new Livingstone Channel in Detroit river is of Lower 
Monroe age. 

Of this rock there is about 105 ft. of strata ex]>osed in the “dry cut,” 
which is 5,700 ft. in length, ])ast Stony Island. The distan(*e betw(*en 
the south end of the dry cut and the jjoint at which a s<Taping of Syl¬ 
vania sand was removed from the surface of the dolomite west of the 
south quarter of Bois Blanc Island, is about 8„500 ft. On the evidence 
of dredgemen, contr{ictoi*s, inspectors and goveriiimgit engineers the 
dolomites over this distance are not the same strata as were handled 
within the dry cut. So of the dolomites drilled and dredged between 
the north end of the dry cut and a point north of Ballards Reef, more 
than 9,000 ft. distant, where the strata fall away to a depth beyond the 

^The Dr (ireen Shaft. 

«Geol. Survey of Canada, Part Q., Vol. V. 1889-90-91. 

•As in Dr. Ami's report of Pelee Island well, “The Comber well," 1890, with 222 ft. of “limestone” 
OT^er .supposed Oriskany 40 ft., and dolomites, etc. As hitherto noted, there is an 84 ft. depth of sand¬ 
stone below 228 ft. of, ^‘limestone” at the east end of the farm next south of the Elliotts Point location. 
And about nine miles to the northeast of Elliotts Point there has been found to be 90 ft. of gray lime¬ 
stone (drillings), 260 ft. of brown dolomites and 30 ft. of Sylvania. 
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requirements of channel deepening. These also, on the same evidence 
and according to my own observation, are different strata from any 
south of them within the compass of our investigation. 

Now, since the characteristic folding at the surface of the Silurian 
took place at the close of the Silurian age, and not during its continu¬ 
ance, it follows that the depth of strata laid down would be approxi¬ 
mately proportionate to the distance in the direction from which newer 
strain wei'e added on. Our distance from sonih to north is: 8,500 ft. 
+ 5,700 ft. + 0,000 ft. 23,200 ft. In the 5,700 ft. reach, as stated, 
about 105 ft. in depth of strata was exhibited in the dry cut. That 
gives approximately ^*^425 ft. of strata to be accounted for, all dolomite, 
and no trace of either Anderdon limestone beds or further trace of 
Svivania sand within that depth and distance. The Oomiferous strata 
and associated Anderdon limestone beds must, therefore, cross the De¬ 
troit river between the uj)per end (»f Orosse Isle and a imiiit about 
abreast of the Salt Shaft at Delray, where the roruiferous (Dundee) is 
a surfa<*(» extension. 

rommenting upon the Devonian aspect of tla^ Anderdon and Salt 
Shaft faunas, one gentleman of recognized ]>osition and ability has 
remarked, ‘AVith me, the most serious part of the proposition is that 
the fossiliferous horizon in the bed of the Detroit river carries a fauna 
also remarkably Devonian in its affinities.'' Whiteaves was of the same 
opinion at the lime of his naming the Pancnha Hence the 

confusion that has arisen. 

('ollecti<ms have l>een made from the f<»ssil contents of th(‘se riverbed 
strata by tlH‘ State (leological Dei)artment at Lansing, by the Dominion 
Survey at Ottawa, by Yale University, and by the Univei*sity of Toronto, 
in addition to private collections. iVuisequently ther(‘ is no lack (»f 
data for (*om]iarison. Stratigra]diy and ])alaeontology seem to lx* in 
conl1i<*t. Hut, should the i-iver-bed horizon, in ndation to the Sylvania 
and to the Anderdon, still be held to be in dispute there is but one 
thing to do, and that is t(» take out a core at Stony Island in Detroit 
river and let it become the standard of reference for this area. 

THOMAS NATTRESS. 

Amherst burg, Ontario, February 1!1, 1012. 

this appioxiiTiation of -ll!:) ft must be added the 2IS ft . or thereabout, of dolomitie lime,sione 
and dolomites between the bottom of the Anderdon and the top ot the S>l\aiiia in the I'olwell orove 
well to get the total depth of dolomite < \posed m the Detioit Kiiver bed and in its iiiiatediate nemlibor- 
hood on the JOssex County sale. That total thus obtained is bTJi feet 
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NOTES ON THE (HOOLOOV OF THE (EVLLINA, NEW MEXKT), 

QrAOKAN(JLE. 

r.V K. C. ('ASK. 

T)iirinj»: tho siiimuer of 11)11 llie author had au opjiorinnil\ to oxaiiiine. 
somewhat hastily, the ^eolo^»y of tlie re}»iou anuiud the Mesa Frieda in 
the Oallina (juadraii^le. The points whieh it is desired to briii}*' out in 
these bri(*r notes is the* close relation which t‘xists between tlu^ structure 
of the rej»ion and the di*aiuaj»(‘ (d* the (‘ouutry. The cent cal portion of 
the (piadraiij»le is occupied b\ the j»reat Mesa Pi*ieta, a block composed 
lar<»el,v of Triassic and lower ‘Ted beds," ('a]>]»ed bv Jurassic and Ore 
taceous. The aridity of the area resultiu«>: in the sharp erosion features 
of sut'h a climatic region brings into shar]) relief the structural featur(»s. 

The Mesa Frieta is se])arated from the Mesa de los \J(‘jos on the 
northeast by a shar]i fault occujued b\ the valhw of the (Tiama river. On 
the southwest side of the umsa a second sharp fault separates it from the 
San IVdro UKUintains, this line is occupied by the intermittent streams 
called J^>leo and Oai)ulin Oreeks. A glance at the topographic sheet 
shows that these two valleys aire almost parallel in a northwest south¬ 
east direction. The structure of the San Fedro Mountains is totally dif- 
ferent from that of tlu^ Mesa i*rieta but the Mesa de los \ iejos is nearly 
the same. Tln^ north side of the Mesa J*rieta was not examined but a 
consid(Tation of the ma]> shows a series of small stream courses running' 
into the Fhama from the southwest and in many (*ases tlie mouths of 
these streams are almost exactly o]»posite tlie months of streams which 
enter the Fhama from the northeast, running otf of th(‘ surface of the 
Mesa de los Viejos. It was evident from a survey of this mesa made 
by a t>owerful j>lass fnan the surface of the Fiedra Lnmbre that these 
small valleys were on lines of breakaj»e in the bir^e nassa. The canon 
of the Arroyo Secco and that of El F(»br(‘ (’anon, not shown on the ma[», 
but })aralleiinj» the Arroyo S(‘cc(> on tin* east, are larger vallexs along 
fault lines. 

In the same line as the valleys just mentioned is a s(*ries of valleys in 
and on the borders (d* tin* Mesa Ib-ieta to tin* east and southwest. The 
valley of tin* Fu(*rco river runs in a nearly northeast southwest direc'tion 
and a second gr(*at fault forming the cliff of the Mesa JM‘ieta on the 
south ejist side runs in the same direction and is ajiparently a direct 
continuation of tln^ line o(‘cu])ied by the Arroyo Secco. Ih*tween the 
Mesa Frieta and the Fajailin Mesa, a N\(‘st(‘rn ]»ortion of the sann* block, 
there is a sharp valh*y oc(ai])ied by au intermittent tributary of (’apulin 
creek. Hetween the (’apulin Mesa and the (’erro Flanco is another 
sharp break i)arallel to the other lines mentioned. The valley of the 
Gallina river does not oi*cupy a fault line but is guided by the upturned 
edges of the Mesozoic strata which here dip shar})ly to the west <»r 
^northwest and within a short distance are overlain by the horizontal 
strata of the Fuerco and Wasatch Tertiary lH*ds. 
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Between the valley of the Puerco river and the base of the Mesa Prieta 
is a flat area inclined dow^nward toward the northeast. At the junction 
of the I*uer(*o river and Poleo creek the surface of this area, here called 
the Mesa Poleo, has an elevation of approximately 7,500 feet; further 
down the course of the Puerco there is another block with an elevation 
of l)et\veen 7,000 and 7,H00 feel and beyond this to the Chama the sur¬ 
face is about 0,500 fe(‘t. These three areas are separated by sharp faults 
which are occupied by intermittent streams. It will be noticed that 
the valleys of these streams are very closely ])arallel to the valleys of 
the (Jliama river and lN)leo and CapuJi creeks. 

The dip of the strata of the Mesa Prieta and the Mesa Poleo are 
slijjlitly to the northeast; on the south side of TN)leo (?reek the strata 
(lip very sharply to the southwest, on the southeast side of the Puerco 
river tlie strata an* nearly horizontal. 

Tile notes on this (piadran^le are h(*re nn-orded for the use of thost* 
w ho wish to study the ori(‘ntation of the <li*ainaj 4 'e lines in a n*^ion where 
tlu* structures is very evident. 


<U)KKKLATIOX OF LAKE AOASSIZ AVITII OLAlMAL LAKES IX 
(IKEAT LAKES BASIXS. 

nv FRANK LF.VFUKTl. 

Abstract. 

The moraiims which correlate with the Port Huron morainic system 
se(*m to embrace a systiun that sweeps around the head of Jjake Superior, 
from which it appears that no glacial lake could have formed in the 
western end of the Su]H»rior basin until after the time of Lake Whittle¬ 
sey. Lake Duluth jirobably correlates with Lake Wayne, the successor 
of Lake Whittlesey, each lake beinj>: (KiK*ndent uiion a larg:e iwession 
from the I'ort Huron morainic system. The correlative of the Port 
Huron moraini(* system in the rej^ion covered by ice from the Ki^w’atin 
held seems to be* found in the “j::ray drift" border in Minnesota, for 
j»lacial drainaj^e from the border of the .R'ray drift in the St. Ixuiis basin 
was controlle(l to a mark(*d def^rc*!* by the ice lobe in the Superior basin 
at the time of the develo])m(*nt of the morainic system at the head of the 
Jake, W'hich as stated above, is likely to be the correlative of the Port 
Huron system. A ^rt^at recession of this w’(*st(*rn tield on this interpre¬ 
tation would be ne(Ossary before l.»ake Aj»assiz could come into 
existence. The b(^j»innin«- of Lake Aj^assiz may, therefore, have been 
as late as the loworin^j; of the w’aters of the Superior basin to the level 
of Lake AI^on(|uin. Some support for this interjirelation is foMid in 
the deformation of shore* lines. Studies in the basins of the Hreat 
l^iiikes have shown that but little deformation had (wcuriod down to the 
time of Lake Al^on(|uin. P>ut during the life of Lake Alpjornpiin j,n‘eat 
deformation o(‘curred. The same is true of beachi*s of Lake Agassiz, 
there having betm a givat amount of deformation during its life, and a 
splitting of every beach when traced nortlnvard. The cori*elation of 
moraines and the (w ideiuH* from deformation se<*ms, therefore, to be in 
harmony in making Lake Agassiz a correlative of Like AlgoiKpiin rather 
than of any earlier lake stage. 
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THE OKIE IN OF CONTINENTAL FORMS TI. 

A year before lliis sod ion. I ])reseii1e(l eertain f^eolojijieal evideneo 
ill siijiyKirt of four disliiict yet dosejy relabxl ])ro])ositioi]S, an oiit- 
^rowili of file theory of coniineiital orif^in first advanced by the Rev¬ 
erend Osmund Fislier.* These profiositions were as follows: 

1. The presenl j»:e() 5 rra]ihical ]>lan is the result, primarily, of the 
sejmration of mass from the earth. 

2. This separali<m marked the close oi the ^Mesozoic division of p:eo- 
lojifical time as determined by the sedimentary siu'ies of southern Fram*e. 

The sejiaration was caused by extraterrestrial fsra vital ion. 

4. The ey(‘iit was sudden. 

While now venturiinu: once more to draw attention to these prot>osi- 
ti(ms I desire fully to rc<‘o,i»:nize their debatability and to make it clear 
at the outs(‘t that tliey in no way form tln^ basis of tin* discussion now 
aitempterl. They serve, indiredly, to introduce a ju*obIem in (*onnedion 
with relative levels ot‘ land and sea. 

At the close of that ]ia])er I mentioned ten objections, of various de¬ 
crees of importance, which militate af!:ainst these ]>r(»])ositions, of which 
the most serious one ap])aiently. first raised by Rarrell.t is that the ]a*(*s* 
(*nt oceanic waters, distribut(*d over the surface of the earth before the 
separation, would averaf*’e in dejdh about feet whi<*h is <*ontrary 

to the claims of IMckeiinu.j: who discussed tin* lln‘ory in IbtlT, and also 
to my claims as set forth in the four propositions. 

The natural ])resum]dion is that the oceans have maintained a fairly 
constant volume through Ion?,!: stretelns of ji^eolooie time, pn sumption 
meaning, of coursi*, not irrtuintff by any means, but merely that decree 
of probability which recjuins the stron«:<*st of evidence to overcome it. 
The evid(*nce is vei*y strmi<», perhaps strong’ enough even for that, 
but whatever the final decision, there may still be some advantaji^e in 
the viewiiij? of old facts from a new standpennt, and the present jwiiKU* 
is an attempt at an impartial analysis of as mu(*h of the evidence as 
has so far been obtaine<l bearing uiion this (juestion of oceanic volume. 

Rarreirs objection, if valid, could In* ur^ed with s]K*cial force a{?ainst 
my claim that the ffeoj^rajdiy of the Pacific hemis]diere indicates that 
all the lands p*avitated toward the present site of Australia, actually 
sliding, from various directions, into a huge de}>ression in the side of 
the earth. Had the ocetin volume not long after this been the same as 
it is now, Australia and the neighboring islands would pi*esumably 
have lieen all submerged, but such a submergence is not indicated by 
either their geology or their biota. 

The jiresent oceans, covering approximately three-fourths of the earth’s 
area, average in depth, according to Humboldt and others, between two 

♦Fisher, Rev. Osmund, “On the Physical Cause of the Ocean Basins" “Nature," Jan. 12, 1882, pp. 
243<v244 ‘ 

TBigrrell, Joseph, Review of W. H. Pickering's “Place of Origin of the Moon” etc., Joum. of Geol. 
Vol. XV. 1907, pp. .-SOS-.^O? 

* tPickenng, William H., “The Place of Origin of the Moon,—The Volcanic Problem." Jour, of Geol. 
Vol. Xy, 1907, pp. 23-38. 
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and a half and three miles. Tf we could restore to the earth and dis¬ 
tribute over its surface, the crustal materials similar to those of our 
continents, which are claimed to have been taken away, the oceanic 
water would lie alKmt two miles deep, on the averaj^e, the world over. 

Our ocean basins, so-called, which are in reality the major portion 
of the globular area, l>eing the direct result of the removal from the 
eiirth of some of its surface materials, how (*an we suppose that any 
such basins existed prior to that se]>aralion even ui>on the large un¬ 
known area which is claimed to have been denuded of its crust? 

One of the results of the systematic investigation of continental 
structure has l)een to teach that while in Mesozoic time large areas 
that are now land were covered by water containing marine fonns of 
life, these Mesozoic marine waters were not of such profound depth nor 
great expanse as would be necessary to account for any considerable 
portion of the oceans as they stand today. The Mesozoic record tells 
of very considerable areas of land interspersed with epicontinental seas 
of shallow or moderate and often of fluctuating depth. Certainly the 
facts give no hint of a world wide ocean two miles deep. 

And if, in devotion to the theory, one attempts to dispose of the 
present excess of oceanic water by postulating great and deep depres¬ 
sions upon the unknown denuded portion of the earth’s area, he is 
confronted with an important and grooving body of evidence in support 
of the belief that the eartirs crustal materials are in a state of approxi¬ 
mate isostatic equilibrium with res]»ect to the underlying matter. There 
are also certain biological objections which he encounters but their men¬ 
tion must be reserved for another ])lace. 

The first two ])ropositions taken together, then, stand confronted 
with the ])resent volume of oceanic water. If the volume was the same 
in Mesozoic time that it is now there must ])resumably be something 
wrong with the data or the chain of reasoning by which the pro]>ositions 
have been reached. But Avas it the same? Ocoloffjj Is silent. 

Regarding the combined ocean beds as a container of water Ave have 
to contemplate the jmssibility of changes taking ])lace in the caj)acity 
and in the form of the vessel as aacH as in the volume of the contents. 
Questions of level separate themselves from questions of amount. 

Up to the time of 8ir Charles Lyell it aaus commonly thought that 
the general level of the ocean had fluctuated, but he was able to sway 
geological opinion and to establish the dictum that throughout the 
geological changes it has been the land Avhich rose and fell, to be in 
turn, more free from or more submerged in the Avatei*s of the sea. The 
masterly Avay in Avhich he connected observed present processes and 
observed past effects need not be praised today; but is tliat all? Did 
Lyell establish constancy of ocean Aolume? No. Nor has any one else. 
Nor yet, in any considerable degree, has inconstancy been proA^ed. The 
question has not been widely discussed* and is an attractive one for 
further iuA^estigation. 

Under the epeiiDgenic theory of the glacial period as built up by 
Dana, LeConte, Jamieson, AVright, Upham, Spencer and others, three 
alt^tudles are recognized for continental lands in Pleistocene time. 
They are: 

♦Mainly by Suess, Gregory, Geikie, Belt and Tylor. 
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1. Eleixitiou to the extent of several thousand feet above the present 
level, eormsponding to the (ilaeial Epoch. 

2. Depression to several hundred feet below the present level, corr(^- 
pondin^ to the (^lainidain E]>och. 

2. Ih'eleratirm to the present level, correspondin}»; to the Terrace 
Epocli and later time. 

Uidiam* voiced the prevailiii}*’ seutimenl when he attributed status 
1 to secular contraction with intermittent yielding of a partially rigid 
crust; status 2 to breakdown of the arch from weight of ice and status 
3 to relief of load from the melting. 

According to Dana.f the ‘Mijmard, downward and again ujmard move¬ 
ments of the crust in the Quaternary age, corres]M)nding to the (Ilaeial, 
(Uiamplain and Recent pericals, affected the higher latitudes of the 
noidhern hemisphere on all i(s sides,’’ and (he continues) “it is juobable 
that these movements of (he northeiii hemisphere were attended by 
imrallel movements in the southern.” 

It does not seem to have occurred to him to wonder how such vast 
vertical movemenls could be simultaneous over such larg(» portions of 
the area of the globe. The movements which he believed went on at the 
same time in the south(*rii liemis])here are si)oken of as “j)arallel,” not 
comi)eusatory. Supjmsedly, for one ])art of the crust to rise, since it 
must do so by virtue of gravitation, some other part must sink. It 
would seem that any terrestrial distortion must take this course, even 
if of tidal origin. 

Now it so hapjHUis, in spile of this seeming oversight, that Professor 
Dana’s opinion is susceiitible to very remarkable ^instantiation, so that 
it becomes increasingly ])robable that the* movements reterred to had in 
reality a world wide distribution and were truly “j)araller'' and simul¬ 
taneous and not com]Kmsatory. only they do not secern to have* been 
movements of just the sort that he contemplated. The (widence uimn 
these points, bearing u]Mm the relation of the hydrosphere to the litho¬ 
sphere, is simide and direct and is of two kinds; we have (A) tin* purely 
geological data, iinduding for convenience-the bathuiietrical also, and 
we have (13) a mass of data in connection with the geographical 
distribution of plants and animals in this and other geologi(*al times. 
It may not be imj)ro[)er to anticipate at this ])oint suftiedently to remark 
that the geological evidence indicates a former greater emergence of 
many lands above the sea than obtains at the })resent time and that the 
biological evidence forms a sec'ondary line supj»()rting the first. 

♦Upharn, Warren, “J*robable Causes of (Jlaciatum,” Appendix A, Wright's “Ttie Ice Age in North 
America,” 18tS9. 

Upham, “Epeirogcnic Movements Associated with Glaciation.” Am. Jour. Sci., Ser. vol. xlvi, 
1893, pp. 114-121 

Upham, ‘‘(^ausis and Coinlitions of Glaeiation ” , 

I Am. Geologist, vol xiv, .July 1894, pp 12-19. 

Upham, “Evidence of Epeirogenic Movements Causing and Terminating the Ice Age.” Bull. 
Geol. Soc. Am., vol. 10, 1899, pp. 5-10, 

fUana, James D., “Manual of Geology,” 1876, p 746 
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(A) (IKOLOriirAJ. EVIDENCE OF FORMER ELEVATION. 

We will take first the j^eologieal (and bathymetrical) division, listing 
the lines of evidence of former elevation of lands relative to sea level 
as follows: 

1. (ilaciation. 

2. Ill addition to the above. Fjords excavated by i(*e far below the 
j)resent sea level. 

2. The presence of submerged valleys of river erosion upon the con¬ 
tinental borders. 

4. Ollier geological evidenci‘, the nature of particular formations, etc. 

OLAriATION. 

To whatever degree the epeirogenic Iheory of glaciation is accepted, 
glaciation itself be<*omes admissible as evidence of former greater alti¬ 
tude alMive the sea. To that extent it is offered as bearing ujion the 
present discussion. Figure 1, in addition to the conventional areas of 
North America and Europe includes also certain others, of small extent, 
for instance the Aljis, where there are signs of a former greater extent 
of glaciers which are now com]>aratively small; similarly the Iwebanon, 
Himalaya, Atlas and Andes mountains,* New Zealand and southeastern 
Australia. 

In the highlands of Niiaragua, Ihdtf fonml transported boulders and 
other signs of glaciation (with the exception of grooved rocks) as 
charact(M-isti<*, as he remarked, as any in Scotland. 

\Vhatever one may think of Professor Agassi//J opinion that South 
Amerii a was formerly glaciated right up to the eipiator, he did find large 
transported blocks in the mountains not very far from the Amazon and 
he s(vms safe in the inference that these mountains at least were 
formerly considerably gla<‘iated. His observations were substantiated by 
liis f(‘11ow-ti*aveler llarttS who also found morainic de]w)sils in the south¬ 
eastern ]>art of Prazil near the coast. 

These small scattered (xcurrences of glaciation where tliere is now 
none or where the glaciers if pn^sent an* mu<*h smaller than they we?*e 
once, are ottered in evidence* conditional upon the acceptance not only 
of their verity but, together with the larger areas, u[M)n the acceptance 
of the theory that glaedation was brought about princii)ally by the dif 
ferential elevation of the land to the local line of perpetual snow. Dif¬ 
ferent estimates of the amount of elevation Avhich would be required 
to reglaeiate North America to the former extent vary from 3,000 to 
S,000 and even 10,000 feet. 


FJORDS. 


Figure 2 illustrates the principal regions Mhere fjords have* been 
excavated by glacial ice to considerable depths below the pivsent level 
of the adjacent seas. All the arctic lands of America, the coast from 
Puget Sound to the Alaskan Peninsula, Greenland, Scandinavia and 
doubtless Hpitzbergen also, are included in this category. Also, jmssibly 


*See Darwin, Charles, “Origin of Species,” 18.50, Levant Ect pp, 366-371. 
tBelt, Thomas, “The Naturalist in Nicaragua,” l^ndon, 1874. 
lAgaasiz. I-ouis, and Mrs., “A Journey in Brazil,” (Thayer Expedition 1865) 1886. 
sHartt, bh. Fred, “Geology and Physical Geography of Brazil,” 8 1870. 
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the region of the Great flakes of North America, for their bottoms are 
considerably lower in places, than the present level of the sea, and 
whether formed by glacial ice, or, as according to Sjwncer’s excellent 
woi'k,* by the siibaerial baseleveling of great river systems, these must 
be taken as evidence of former higher altitude of the I’egion relative to 
the level of the sea. 

Darwin, Agassiz and Dana si)eak for the Pacific coast of Patagonia, 
and Dana likewise for New Zealand and Tasmania. 

In one of the fjords of eastern Greenjand a sounding of 11,000 feet 
failed to find the bottom.f 

SUnMERGKn VAU.KYS OF UIVEK EROSION ON COXTINEM'.VI, MARGINS. 

Closely related to the channels cut by moving ice are those cut by 
moving water. It is now well known that not only do the continental 
plateaux extend out under the sea to the depth of 100 fathoms, but 
these submerged borders are in places dee])ly channellefl as if by river 
lalleys and goi-ges. The great jirepouderance of geological opinion is 
that they conhi have been fonned in no other way than by rivers.J 
Suess,§ dis.senting from this jirevailing opinion, mentions that there is 
a similar gorge or valley in f..iike Constance, where the Rhine flows 
thi'ough, but to this we may easily object on the grounds that no good 
reason appears why it may not lie iirojicrly explained by ponding of the 
waters after the old gorge was cut by the river. He seems to apjirove 
also the opinion of a French writer to the efiect that the submerged de¬ 
pression which is found at the month of the Rhine cannot be attributed 
to river erosion becau.se it is asserted that, were that the case, sedimen¬ 
tation would ere this have obliterated it. 

When lluchananil found such a submergi-d gorge something like SO 
miles long at the mouth of the Congo, he interpreted it as the result 
of building up of the sides by deposition instead of erosion by the river 
when the now submergwl continental border was almve the sea. Suess 
also approves this but it fails wholly to take account of similar and re¬ 
lated phenomena which are scattered widely over the world. With 
these excejOions, getilogical opinion seems to be unanimous that the 
drowned gorges and valleys on the .submerged continental margins are 
explainable only on the basis of former elevation above the level of the 
sea. 

Figure 3 shows the distribution of certain well-authenticated instances 
of this “river drowning’’ and the amount of vertical movement which 
they are held to indicate. 

(>n the Pacific coast of the United States the original work was by 

♦Spencer, J. W., “Origin of the Basins of the Great Lakes of America," Quart. Jour. Geol. Soc. London 
vol 46, 1890. 

tUpham, Warren, “Submarine Valleys on Continental Slopes," Proc. Am. Ass. Adv. Sci., vol. 41, 
1892, pp. 171-173. 

ISee Upham, Warren, loc. cit. ind also “Fjords and Submerged Valleys of Europe." Am. Geol.voL 
wii, 1898, pp. 101-108. 

iiSuess, Eduard, “The Face of the Earth," Eng. Trans, vol. il. Chap, xiv “The Oceans.” 

11 Buchanan, J. Y., “On the Land Slopes Separating Continents and Ocean Basins, especially those 
on the West Coast of Africa." Scottish Geol. Mag., vol. ili, May 1887, pp, 217-238. 
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Davidson,* and the discussion LeConte,t I>5iws()n,§ Fairbanks,J 
UphamTI and otliei*s. 

Davidson found 20 or more submerged valleys along the coast of 
California and Tx)wer (Jaliforniu, of which Ihe most ( lassical example 
is the one heading up in the Bay of Monterey. Several small streiims 
empty into this bay but there are no large rivers; Fairbanks however 
shows how this may not always have been the case. Davidson's plate 
ix shows a beautifully marked valley which he has sounded out to about 
20 miles from shoi*e. About 10 mik^s out it re(*eived a tributary from the 
northeast. Capt. Tanner of the V. S. S. “Albatross" is cited as having 
sounded 868 fathoms (6,208 feet) in the main channel lOV^ miles off 
shore, Davidson^s soundings cease sooner than we might wish, for the 
edges of this valley, as of several of the others, are still running out to 
sea when his figures stop. The 868 fathom de]>th is a good five miles 
inside'the valley as shown on plate ix and we have nothing to indicate 
the rt^al outer limit. 

Considering all the features along this coast and northward to 
Alaska, Upham thinks that there must have l>een an elevation during 
the Glacial Epoch amounting to 8,000 to 6,000 feet. LeConte's esti¬ 
mate is somewhat less, 2,000 to 8,0(K) but even the largest of these 
figures appear to be well on the side of caution for with 5,208 feet only 
16.5 miles out in the submerged Monterey valley and the contours run¬ 
ning out in typical form upwards of five miles more it is evident that 
if this valley was form<*d by river erosion the old bas<^-level is now more 
than 5,208 feet subinerged. 

It may be remarked parenthetically in this connection that there 
are excellent reasons for susj)ecting that the whole Gulf of California 
may be a drowned valley down which formerly coursed the lower reaches 
of the Colorado Kiver. 

LeConte, Fairbanks and Upham agree* in making the elevation con- 
teunporaneous with glaciation, and the de])ression which followed is 
made an e<]uivaleut of the Champlain Epoch in the East. This matter 
of the time is of great importaiu*e. We shall sen* as \\e j)roceed how 
many of the signs of former elevation followed b} subsidence seem to 
fall into this same correlation. 

The mouth of the St. Lawrence has a well marked submarine gorge 
which lic^s drowmed to the depth of 8,666 feet.** Sinmcer places the 
glacial elevation of North America at ^‘3,000 feet or more,'’ but there 
are reasons for believing that the observed depth at the mouth of the 
St. Lawrence gorge (3,666 ft.) may fail to express the wliole of the 
elevation, especially elsewhei*e on the continent, at the time that the 
gorge was in process of formation. 

At the mouth of the Hudson, Lindenkohlft sounded out a lypical gorge, 


ore. “The Submerged Valleys of the Coast of California U. S. A., and of I-ower c^ali- 
Croc. California Acad. Sci., Ser. 3, Geology, Vol. 1, No. 2. 1897, pp. 73-103 and 


*Davidson, Geon 
fomia, Mexico." ] 

^^Vnll^te.^^joseph. “The Mutual Relations of I^nd-elevation and Ice-accumulation during the 
Quaternary Period." Bull. Geol. Soc. Am., vol. 2,1891, pp. 323-330. • 

fiLawBon. A. C„ Bull. Dep’t. Geol. Univ. Oalifomia, vol. 1. pp. 57-58, 167-159. 
fiTiLirh ftnVtt Harold W., “Oscillations of the Coast of California During the Pliocene and Pleistocene." 
Am. Geol. vol. xx, 1897, pp. 213-245. 

*f[Upham. Warren, 1892, loc. cit. 

•♦wnoer, J. W., "The High Continental Elevation Preceding the Pleistocene." Bull. Geol. Soc. 
Am., vol. 1. 1890, pp. 65-70. 

ttUi^enicohl. A.; ^'Geology of the Sea-bottom in the approaches to New Yoric Bay." Report of 
the SnpH. XT. S. Coast and G^detic Survey. 1884, Appendix No. 13, pp. 435-438, with plate. 
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except for a bar has formed aci*os» the month of it, and the ob¬ 

served deptli is 2,S44 feet. 

Passing south along the coast tlie mouth of the Susquehanna river 
is a similar instance and S])eiicer* has shown the details of numerous 
cases of the same sort, so that from the Susipiehanna southward, 
around the shores of the (?ulf of Mexico and on to the Orinoco there 
are as many as 2o or ;h) all having the same general characteristics and 
all being a])parently favorable to a refenmce to pleistocene time. 

Spencer's results in this region have quite generally been regarded 
as excessive. From a fannistic stand]>oint it is hard to cmlit the very 
great extent of land which the deeper drownings would ])erhaps indi¬ 
cate, running as they do down to depths of 12,000, 14,000, and J7,tMM) 
feet. In the Partlett Deej) south of f'uba a channel coming in from the 
east goes down even to IS.tlOO feet. It would seem reasonable to sup¬ 
pose that more than one (*ause may have operated to give these depths. 
Partlett J)ee]> stands in the relation of a foredee]) for the Fuban moun¬ 
tains and throughout the Antillean region <*rustal conditions seem to 
have been anything but stable. The fact of the numerous drowned 
(diannels seems well enough e.stablished but we may hesitate to use 
the larger values in making uj> any average with similar instances else¬ 
where. 

On the west coast of the British Isles Hullf found a similai' c hannel 
which is now submerged 7,80b feet and in the Bay of Biscey cme of no 
less than 0,000 fiet, which is getting well up toward two miles. 

On the west coast of Africa, just north of the ecpiator and near the 
meridian of (Ireenwich, Buchanan found one whicli he called the Bot¬ 
tomless lOtt" which sounded 2,700 feet; btit the gn^atest cd‘ them all in 
clearness, length and g(*n(*ral c’onformatiou is the onc‘ which he tigures 
for the mouth of the t'ongo. It is 0,000 fec^t d(‘ep. It c^xtends out to 
the edge of the continental shelf, a distance oT about SO miles, it is cut 
in that shelf, and its drowning, like that of all the others of its class, 
is inseparable* from the drowning of the continental l^order in whic-h 
it is situated. Further on, when we sw how the submergcMl border is 
fairly a unit feature all over the world, we shall see how these drowned 
rivers and with them the lands themselves even though scattered, are 
susce]>tible of correliition in theur drowning, making their elevation 
high above sea level during the (ilacial J0poc*h (possibly before) termin¬ 
ate with the Fham]dain depression in eastern ^"orth America. 

Since all of the information relative to these submerged river valleys 
and the mouths of fjords is derived from soundings in the ocean near 
the land it is obvious that most of the observed depths must be minima. 
How much deeper they would be in the absence of sedimentation whicli 
must have ociiirred we can only guess, but we find some hint in the fact 
that westom Britiaii gives an instance of 7,800 feet, the Bay of Biscay 
. 9,000 and the mouth of the Congo G,000. 


*Sp(*iicer, J. W., “The Reconstruction of the Antillean Continent,” Bull. CJeol. Soc. Am., Vol. 6, 1895, 
pp. 103-140. Willi plate. 

This author speak.s of these river channels as "fjords” but it seems best to include them here with 
the other instances of river«as distinguished from ice-erosion. 

tHull, Edward, “The Submerged River-valleys and Escarpments off the British Coast.” “Nature,” 
vol. Ivii, 1898, D. 484. 

Hull, “Sub-Oceanic Terraces and River Valleys of the Bay of Biscay.” “Nature,” vol. Ivii, 1898, 
p. 582. 

Hull, “Sub-Oceanic Terraces and River Channels off the coast of Spain and Portugal,” “Nature,” 
vol4viii, 1898, p. 61. 
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There are two or three factors to be taken into consideration in this 
connection. In the neij?hborhood of severe glaciation the borders of 
the North Atlantic must have received heavy^blankets of sediment and 
elsewhere as well, where these drowned river mouths arc found, they 
are in precisely the best situations for heavy sedimentation. An excep¬ 
tion may Ik^ noted in the southeast jairt of the Bay of Biscay, where 
there is now no very lar^e river to carry down silt, and it may be of 
some si^nifican(*e that here w(‘ find a 0,(MM1 foot de[>th. Thei'e is also, 
however, the j)ossibility that some of this J),0()d feet re]n*esents isostatic 
depression by the J'yrenees jnountains close by. 

The sediment of the t'onp) appears, a(‘cordinjL? to Buchanan, to be 
carried northward and dejuisited alonj: the bank rather than out over 
the old channel. 

Again, the figures for Noi'lh >\merica, aside from the Antillean region 
run lower than those for Europe and Africa and it may be that the 
heavy load of ice which the northern parr carried (aused it to stand 
at a lower level than the lands which were glaciated lightly or not at 
all, so that the riv(U*s sooner reached their baselevels of erosion. By the 
same influence tin* relief when the ice melte<i would permit more of that 
elevation which corr<*s])onds to tlu‘ Terrace ei>och and bring the drowned 
vales still nearer th<‘ surface of the sea. But regardless of these liner 
and more debatable points, the submergence which marked the dost? of 
the (ilacial e[M)ch runs iiit<j figures which, on the average, may Ik? not 
unfairly expressed as a mile or more. (The matter of correlation will 
receive attenticm as we ])roceed.) 


OTllKU <;KOLO(iT(’AL UVIOENi’E. 


Sedimentary dej)osits washed down by the Mississipju to the (Julf 
region, the so-called “moditied” or stratified drift. ]»rom])ted ITilgard* 
to assign to the ui>])er ]iart of the Mississipju valley a former elevation 
above sea level of 4,tM)0 to o.tKMi feet. 

He also inferred, from the character of the later Tertiary de]»osits 
in the gulf region that ]>rior to the (Tbua’al or l>rift epoch the (lulf of 
Mexico Avas nearly or <|uite isolated from the Atlantic ocean, ])robably 
by elevati<m of the northern bordei*s of the ("aribbean sea, so that it Avas 
freshened by the infloAV fnaii the laml. This inferen(*e receives strong 
corroboration from an<ither quarter, as we shall have occasion to re¬ 
mark in connection Avith the distribution of land and fresliAvater shells 


and (Tustacea. 

Falconerf rcA'ieAving the A^arious ]>hases of this antillean elevation, 
dates the high emergence of the islands from about the beginning of the 
Tertiary and thinks it terminated in sinking during the rieistocenc 
period. 

Passing southward to Bnizil, HarttJ contemplates the distributi<in of 
the so-called “drift’' betAveen Porto Novo and Porto das Caixas and at 
Bahia and considers that Avhen it was deposited the land stood at a 
higher leA^el than noAV. The time of this “drift” deposit aa^s i>la(*ed by 


•Hllgard KuRene W., “The Age and OriRin of the I.afayette Formation.” Am. Jour. Sei., Her. 3, 

^*^’l^dconer?^-^.,^‘The^^ of the Antilles.” Scottish Ceographic Magazine, vol. xviii, 1902, 

PP 369*376 * 

Ch. Fred, “Geology and Physical Geography of Brazil.” 1870. 
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Harlt and Agassiz at the Glacial epoch in the northern hemisphere. 
Hartt says (p. 572) ^^it would seem that the great movements just ante¬ 
cedent and posterior to the drift period in South America have corres¬ 
ponded with those of North America during the same period.^' 

Figui*e 4 illustrates the three regions of elevation, followed by sub¬ 
sidence presumably Champlain in time, which have just been mentioned. 
It might include also Fairbanks’ conclusion that the rivers of the Cali¬ 
fornia coast form a separate line of evidence strongly corroborating 
the testimony of the submerged river channels in that region. It is true 
that Falconer seems to make the Antillean subsidence slightly earlier, 
but since it too is related, like all the rest of these features, to the sub¬ 
marine continental border it would seem that it must ultimately be re¬ 
ferred to the same time. 

We have now run briefly over four distinct groups of facts derived 
directly from geological observation by various observers who speak 
independently and collectively of elevation follow(Hi by subsidence of 
various lands relative to the level of the sea. The figures, as far as we 
have any, are in thousands of feet, averaging roughly a mile or moi*e. 
The timing, as far as we have it, is in close agreement over wide ranges 
of latitude and longitude. But suppose we question that last point. 
Are we not familiar with slow elevation or depression of various coasts? 
The sea is said to be losing today along some of the coasts of South 
America and Scandinavia and gaining on Iceland and Greenland. 

It has not yet been definitely proved that the glaciation which in¬ 
volved the southern lands was simultaneous with that of the North. 
Dr. Croll and even Darwin thought that the facts would be as w^ell 
explained by alternate glaciations of the northern and southern hemi¬ 
spheres. Of course the opinions of Ilartt and Agassiz may constitute 
more than an offset for this but it should be borne in mind nevertheless. 

The elevation of North America and northwestern Europe have, I 
believe without dispute, been made coeval and conterminate with the 
glaciation of those regions and with each other. Further on we shall 
see that the concensus of opinion is strongly toward the conclusion that 
Dana arrived at and that wms expressed by Hartt and Agassiz that these 
movements, even though widely distributed, are all essentially related 
and essentially simultaneous. 

Let us tura now for a moment from the contemplation of the rocks, 
the glaciers and the rivers to compare with what we have found the dis¬ 
tribution of those plants and animals whose evolution and spread, 
whose very existence is inseparably linked with these geological and 
geographical features. If we are conscious of any feeling of distrust, 
distributional data seeming less capable of carrying us safely through 
critical investigations, it may in part be dispelled by recalling how 
completely in its progress inorganic geology has been intertwined with 
palaeontology and how thoroughly the living world has been investigated 
by an army of careful students. I venture to think that, with care, dis¬ 
tributional data may be made to yield results hardly less valuable than 
those of a purely geological nature. 

' (b) biological evidence op foemeb elevation. 

V 

^ ' The second division of the evidence which, as we shall see, accords 
with the first in indicating a former higher altitude .above the sea of 
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various regions now low or wholly drowned, rests upon the fact that in 
these several regions land animals and plants and freshwater animals 
are found so distributed that only former connections hospitable to 
them can account for their observed occurrence. In some cases the 
land connections are drowned in the sea. In others, as the freshwater 
forms, the saltness of the water is the featura that renders inlercommun- 
ication impossible, in still others the connecting lands have become 
inhospitable not through drowning but by change of climate which is 
best interpreted in terms of altitude. The time of the various connec¬ 
tions and of their disapi)earance have been inferred from the paheontol- 
ogical succession and from tlie amount of differentiation by which 
groups now se]mrated appear to have diverged since the disappearance 
of the “bridges” over which they were once continuous. For many of 
the extinct bridges this discussion has no place because they belong to 
IVIesozoic time. Such, for instance, are those between the now widely 
separated land masses of the southern hemisphere. Still others, notably 
the supposed Tertiary connection between Europe and America via. 
Greenland, are omitted because tliey are open to question for one reason 
or another and are to be dealt with in a later communication. 

Even with an attempt at caution, some items of evidence have doubt¬ 
less been included which will be challenged by many, but it is confidently 
hoped that after all (*nide errors shall have lK?en eliminated there will 
still muaiu sutiicient widely distributed evidence of Pleistocene eleva¬ 
tion and ])ostglacial depression to form an adeciuate basis for the critical 
analysis which is attempted. 


HKRLXG imiDGE. 

It was, I believe, Professor Huxley who first suggested a former land 
bridge between Alaska and Siberia to account for the distribution of 
plants and animals. This suggestion, welcomed by l>r. Wallace, has 
been accei)ted by practically overyone since, and while there are ceHaiu 
difficulties with it and it may ])ossibly, later on, be found to have been 
a less important factor than is now thought, it is at the pres^nit one 
of the least debatable instances of a land connection, of late Tertiary 
and Pleistocene time, now submerged. While the amount of elevation 
require<l to obliterate the pi*esent Bering Strait is slight, there are not 
lacking indications that in IMeistocene time and earlier there was a high¬ 
way far enough to the south to accommodate forms which would pre¬ 
sumably find a cold climate a barrier not to be passed in competition 
with others better adapted. The Bering Bridge has therafore been 
widened by some to include the Aleutian Islands; by others they are 
still omitted. 


SANTA BARBAKA ISLANDS. 

In connection with the submerged valleys of river erosion and the 
testimony of the present rivers of California, which LeConte, Fairbanks 
and Upham believe clearly establish the vertical movement of that 
i^egion, we have the authentic record of the finding on the Santa Barbara 
Islands of the bones of extinct Quaternary mammalia, including the 
Mammoth, under circumstances that preclude the possibility of their 
occurrence being adventitious. This fact alone is held to establish the 
former connection of the islands with the mainland. 



126 


FOURTEENTH REPORT. 


No evidence has been detected that the movements of the islands have 
been independent of those of the neighboring coast, on the contrary 
they appear to have shared those of the mainland throughout. The later 
of these movements have been fully correlated by high authority with 
the Glacial elevation and niam]>lain depression of the East. 

NICAUAGrA. 

Tn Nicaragua, Belt* found evidence that the glaciers came down from 
the mountains to tlie present 2,00(1 f(K)t level. He speaks of unstratified 
drift with trans]K)rted bouldei^s as large as fifteen feet across and eight 
miles from their parent rock. He is not sure that the glaciers did not 
come down even lower than the level named. 

In the matter of the life of the region, he reasoned that it must have 
survived the cold s]>ell \>i(hout migrating any great distance, that there 
must have been fairly extensive lowlands near by in order for it to sur¬ 
vive, that this ]»eriod of cold was a]>]>arently identical with the ])eri(Ml 
of a land connection betw(*en Yu<*atan and the Greater Antilles and 
from other data also he believed that during the Glacial jieriod Ni<*ar 
agua stood much higher relative to the sea than it does n(»w. He at¬ 
tributed this to the ocean being lowered by the abstraction of water 
which was stored up in the form of glaciers elsewhei’C. 

THE WEST INDIAX REGION. 

Bland,t studying the land mollusca of the Antilles found the fauna 
of ('"uba and the reinaindei* of the east and-west component, the Greater 
Antilles, to be derived from ^fexico and (Vntral America; that of the 
north-and-south com]>onent, the lA^sser Antilles, to be derived from 
Houth America by the way of Trinidad. 

Kim])sonJ emidiasizes the “rather intimate'' lelationship of the Gmiter 
Antilles with ('entral America and Mexico and the much more remote 
one with the Lesser Antilles. 

()rtmann,ii mainly on the basis of the freshwater Crustacea, Isdicwt^ 
in a ])leistocene connection between the (treater Antilles and ('entral 
America which was destroyed in recent time. He holds similar views 
in regard to the connection of the I^esser Antilles, Trinidad and the 
South American mainland, (dting Sini])son as favoring the drift theory 
for the shells but, himself, believing that the decaj>ods demand a land 
bridge. 

Bilsbryll concuis on this connection, and in view cvf the weight of 
o})inion in its favor it bcM-omes interesting to Icnirn what depths of water 
now separate these islands, since tlmse depths may be regarded as ap]>roxi- 
mately the measure* of the verti<*al movement that has converted tlicun from 
a fairly (‘ontinuons ridge into the jn-esent chain of islands. We find on 

*B*^*lt, Thomas, “The Naturalist m Nicaragua.'’ London, 1874 

tpland, Thomas, “Not<*.s relating to the Physical Geography and Geology of and the Distribution 
of Terrestrial Mollusca in ci-rtam of the West India Islands.” Proc. Am. Philos. Soc., vol. xii, 1871, 
pp. 50-63. 

tSimpson, Charles Torrey, “Distribution of the T.and and Freshwater Molluscs of the West Indian 
Region, and their Evidence with Regard to Past Changes of laiiid and Sea.” Proc. LI. S. Nat. Mus. 
vol. xvh, 38U4, pp. 423-450 

JOrtmann, A. E., “The Geographical Distribution of Freshwater Decapods and its bearing upon 
Ancient Geography.” Proc. Am Phil Soc , vol xli, 1902, No. 171, pp. 207-400. 

llPilsbry, H. A., “Non-Marine Mollusca of Patagonia.” Reports, Princeton Univ. Kxi)editions to 
f’atagonia, 1896-1899, vol. iii. 
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reference to the charts that the initial difficulty to be encountered by 
land animals starting to migrate north from the mainland or from 
Trinidad is a depth of 2,21(5 feet. Further north, about the middle of 
the chain, we have depths of 8,07(1 feet, 7,.‘592 and (5,408, diminishing 
again still further north to 2,700 and 2,088. From 0,000 to 8,000 feet 
therefore is an inside estimate of the amount of vertital .movement 
indicated. 

Falconer's resmm'^ of the subject has already been mentioned. It 
is worth emphasizing that the facts of animal distribution in these 
islands have led to exactly (he same conclusion that was reached by 
Ililgard* in the study of the “(Srand (lUlT’ formation along the shores 
of the (lulf of Mexico, namely, that u]) to the (llacial Epoch, mot neces¬ 
sarily ending at the beginning of that epoch) there was such an eleva-. 
tion of the northern and east«*rn bordei's of the ('aribbeaii Sea that the 
A\a1ers of the (iulf were separated from thos(‘ of the ocean and became 
brackish or even fr<*sh from the ])re]M aide ranee of tin* inflow fr<an the 
land. It seems as though this c<anbination of indirect geological and 
dir(‘ct biological inference ought to be very reliable, and it is interesting 
to notice that the tigun^s inv<dved, (5,tMMI io S.OOt) feet, while higher than 
those obtained for heavily glaciated North America, correspond very 
well with others that we havt» for South America and Africa. The 
depths between the islands must be increas(»d by whatever sedimenta¬ 
tion has oi*cu]‘red, so that they by no means form a maximum limit of 
the drowning. The natural presum]>tion is that these submerged jilaees 
were well alaive sea level to begin with, and that now, submerged, the 
<-oniH»cting ridges have been built up by sedimentation. Orogenic move¬ 
ments, however, must be borne in mind, especiall\ in this region. 

SOI ril .XMEUICA, .VFUir.V AND INDIA. 

As bearing upon the climate and altitude of troidcal South America, 
Africa and India in tin* (Jlacial E|K)ch, I will quote Darwin'st summary 
of a discussion of ndated facts. 

“From the foregoing facts, namely the ])resence of tem]>erate forms 
on the highlands across the wlnde of eipiatorial Africa and along the 
Peninsula of India to (Vylon and the Malay Archipelago, and in a less 
well-marked manner across the wide ex]»anse of tro]dcal South America, 
it apiiears almost certain that at some former ])eriod, no doubt during 
the most severe part of a (ilacial jieriod, the lowlands of these great 
continents were everywhere tenanted under the eipiator by a (*onsider- 
able numlKU* of temperate forms. At this period tin* eijuatorial climate 
at the level of the sea was ])robably alnuit the same with that now ex¬ 
perienced at the height of from live to six thousand feet under the same 
latitude, or perhaps even rather cooler. During this, the coldest [ler.od, 
the lowlands under the eipiator must have been clothed with a mingled 
tropical and temperate vegetation, like that described by Hooker as 
growing luxuriantly at the height of from four to live thousand feet 
on the lower slopes of the Himalaya, but with perhajis a still gi'cater 
preponderan(*e of temperate forms.’^ 

In view of the other evidence for elevation at the time that Darwin 

♦Hliirard K, W., “On the CJeoloKical History of the CJulf of Mexico.” Am. Jour. Sci and Arts, Ser. 

3, vol.Il. 1^71, pp. aiU-404. „ ^ ^ 

fDarwin, Clmrles, “Origin of Species, I..evant Ed. p 3# 1. 
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had in mind it seemgi proper to include all of this as evidence pointing 
to the eonclnsion that all of these tropical lands stood in greater relief 
above the sea than they do now to the extent of 5,000 to 6,000 feet or 
even leather more. lie is inclined toward the larger figures. 


niUTlSlI ISLES. 


Bet\v(MMi the British Isles and northwestern Europe a land connection 
presumably (Quaternary, is conceded by all. It may have existed through 
the greater ])()rtion of Tertiary time. The soundings in the surrounding 
watei’s together with the distribution of the freshwater fauna have 
yielded a fairly (‘oniplete picture of the river systems that occupied 
the regions now covenul by the English (^'hannel to the south and the 
Irish fhaiiuel and Irish Sea on the west.* The fact, determined by 
IIull, that one of these drot^med rivers where it crosses the edge of 
the continental shelf forms a very deep gorge indicates that the duration 
of the emergent state was of the same order of length as the others of 
similar nature elsewhere, which is to say, it appears to have extended 
over a \ery large* jiart of Tertiary time, inucli like the canon of the 
eVdorado in North Ainerica.f 

Scharff has brought out numerous instfinces in which both animal 
and ])lant forms were able to survive the Glacial Epoch substantially in 
situ, in England and Ireland even forms like the Bristle F(*rn and many 
Portugese r‘Lusitanian”) species which nonnally enjoy considerably 
milder climates than even that of Ireland today. Pnder (dder notions 
of the Glacial Period it ^vas deemed impossible that there should have 
been any such suiw ivals in the Briti.sh Isles, but they are (dearly there, 
Scandimnian, Lusitanian, Amercian and even South American forms 
which must ha^e been there long before the Glacial Epoch and which, 
if they had be(m swept off by the i<‘e, could not have returned. Here 
in America we have a similar set of facts, excepting that here they 
are far mon* ('ompli(*at(*d by reason of the greatcT ar(*a and consequent 
givater [wobability that f<»rins swxq)t off toward the south could an(l did 
retiiin northward wlnm tin* i(*(^ disapix'aivd.J Ev(‘n h(*re, in s[Mte of 
Professor Gratis classical conclusicms, it would afford relief from cer 
tain juizzling questions if we could find a refuge along the Atlantic 
coast for the fluviatile animals wdiich now occur in the eastern moun¬ 
tain streams. It is inconv(mient, to say the least, to be compelled to 
crowd these animals out with the glacial ice and then afterwmrd to 
get them all back again ai)parently as they were before. It would be 
a good deal easier to lengthen their rivers a bit Jind let them take 
refuge in the lower altitudes while the ice w’^as at work upon the heights. 
This is ])recis(dy wdiat seems to have occurred in the British Isles. 
There we are almost comi)elled to infer that during the Glacial Epoch 
there was a mu<*h greater altitude of the laud above the sea than 
there is now" and that the explanation of the persistence of warmth- 
loving ])reglacial forms of life lies in the refuge afforded by a broad 


♦Scharff, R. F., “The History of the European Fauna,” Lond, 1889. 

“European Animalh Their Geological History and Geographical Distribution,” Ix)nd. 1907. 

“On tne Evidences of a Former I^nd-bndge between Northern Europe and North America,” 
^loc. Boy. Irish Acad., vol xxvin, Sec. B, No. 1, Dublin 1909. 

tDutton, Clarence E , “Tertiary History of the Grand Canon District,” Monograph, U. S. Oeolog. 
Survey, l8o2. 

iOray. Asa, “Forest Geography and Archaeology,” Am. Jour. Scl. and Arts, vol. xvl, 1878, p. 94,—, 
p. 183—. 
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strip of lowland suiTonnding the main, which afforded satisfactory 
climatic conditions to the forms driven down from the heights. The 
same would be true in the tropics, even though glaciation did not super¬ 
vene. If, as according to Darwin’s view, the isotherms were shifted 
down, or the land up, amounting to about the same thing, to the extent 
of only about 5,000 or (5,000 feet, which would permit the growth of 
a mixed temperate and ti*opical flora, there would presumably still 
remain heat-loving forms that would need still lower levels with greater 
warmth for their survival in the struggle for existence, so that in the 
tropics as well as in the northern climes there is need for low and wanii 
borders to the continents coexistent with the general elevation. Refuges 
may be necked not only from glacial cold but from relative cold. 

EAST INDIES. 

Sumatra, dava, Romeo and the Malay Reninsula are sej^araled by 
shallow seas. Their plants and animals are almost as closely relatcMl 
as if they were si ill conned ed.* Never-the-less there are not lacking 
many s])ecialized fomis which are restricted to particular islands and 
which argue for a reasonable lapse of time since the (*onnections were 
inundated. If we view these islands in the light of much external evi¬ 
dence we And nothing which need oppose the theory that their (relative) 
depression dates as far back as the end of the (ilacial Epoch. 

l)r. ^yallace treats the lowering of tlu*se islands as a purely local 
ju'oblem and thinks that it was (*ansed by the extrusion of lava from 
under the earth's (*rust. There arc* several objections to this theory but 
they do not demand discussion here*. We may say that this is only 
one instance among similar onc*s of the drowning of land c*onncH*tions 
all over the world and that this drowning is, like all the rc*st, related 
to the submerged borders of all the c’ontinents and is to be treated 
not as a purely local jiroblem but in its proper relations. 


MID-l»A(’IFIC. 


Upon the map. Figure 5, one more region of drowning remains to be 
toiic'hed uiK)n. Pilsbryt found the freshwatc*r and land mollnsca of the 
mid-pacific islands sutliciently closely related to forc‘e the conclusion 
that they have been elaborated in art*as much great(*r than they now 
}>ossess and that tlieir habitats wc*re c'onflucuit. Rut this is nothing new, 
it has been argued for years that the Pacific islands are only the peaks 
of extensive regions formerly land and now drowned. If the molluscan 
relationships went back as far as the Mt^sozoic we might have to pass 
the region by in the present c*onnection but they are said to be much 
more on the order of the late Tertiary .and early (iuatc*rnary, at l(*ast 
between the various islands of partic-ular grou])s. In general it is a 
development from primitive groups which cannot Ik* traci*d to conti¬ 
nental affinity later than the Mesozoic.J 

There are a number of problems in the Pacific whose solution seems 


|K£bry;’H!^A!! Faunas.” Proc. Acad. Nat. Sci., Phjla. 1900. pp 
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it Is. Comment is cordially invited. 
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nearer upon the hypodiesis of greater extent of land at a time later 
than the Mesozoic. 

As showing the wide distribution and supposed simultaneity of many 
lost land connections, Figure (> is copied, with a few omissions, from 
Osborn’s ^‘The Age of Mammals.”* It may be passed over without 
}>articular discussion as merely serving to express the kind of belief 
which is current in very numerous and very S(*attered drowned laud 
connections which existed and disap]>eared together in connection with 
the Olacial Epoch. Probably no two paloeogeographers are agreed as 
to all details, as might be illustrated by maps from Ortmann, Matthew, 
\Mllis and others but they have enough in common to warrant us in 
basing further study upon their general features. 

And now, in closing the ]presentation of the evidence both geological 
and biological 1 combine all that has been offered upon one map, 
Figure 7, to bring forcibly before the eye the fact that we are face to 
face with a world wide problem of a scientific importance which can 
hardly be overestimated. If the elevation of the lands above the sea 
was as wide-s])read as is indicated uixm this summary map, or even 
anything aipproaching it, and if the necessiiry correlations may be made, 
it is difficult to avoid the inference that it in j*eality covered the whole 
world and that all that is lacking is more information. Now that 
additional information, and it throws light upon the <*orrelation% 
may be considered to be supplied in the existence, around all the conti¬ 
nents, of the submerged border so <»ften alliid(*(l to. 'For convenience it 
has been omitted from Figure 7 but if we are to admit it in eviden(*e 
on a par with what we have discussed, the continental outlines will prac¬ 
tically represent it. We shall soon have occasion to recall what the 
leading geological thinkers hold as to the unity of this feature and 
therefore as to its admissibility as evidence in such a connection as the 
present one. 

In turning now, to an analysis of the data presented, the points 
which it is important to carry with us are: land-elevation of world wide 
extent, to the height of a mile or more above the level of the sea, an 
elevation of as yet indeterminate duration, an elevation which disap¬ 
peared all over the globe at a time corresponding to about the end of 
the Glacial E]poch. 


KPEIROOICXIC MOVEMENTS VERSUS ECSTATIC. 

We arc* dealing with movement. Was it movement of the land- 
masses, or of the sea, or of both? Pi*ior to the time of Sir Charles 
Lyell it would more likely than not have been set down as fluctuation 
of the level of the sea. Since his time the thing is reversed so that for 
the most [paid such phenomena have been attributed to vertical move- 
mcml of the land. 

In 18(18, Shalei't argued that movement (pf coast lines is mpt ccpn- 
clusive evidence (pf similar movement of the continental areas. He 
regarded the ccpiitinents as great folds, not horsts with fractured mar¬ 
gins, and the marine areas were areas of subsidence while the folds 
always tended to bend upwmrd. Between the sedimented and therefore 

..♦Osborn, Henry Fajrfield, “Thf* Agt* of Mammalw in Europe, Asia, and North America.’* 1010. 

' TShaler, N. S . “On the Nature of the Movements Involved in the (’hanifes of I^evel of Shore Lines.** 
Proc. Boston Soc. Nat Hi.st , vol. xii, 1808-1800, pp. 128-1.30. 
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sinking sea botlom and the denuded and upfolding continent Shaler 
pointed to a fulcrum of no verlical movement, the position of a particu¬ 
lar bit of coast with reference to this line determining whether it stood 
still or shared in the marine depression on the one hand or in the 
continental elevation on the other. Since the position of the fulcrum 
need by no means be (*onstant it is evident that this theory introduces 
a maximum of heterogeneity into the relations between the continental 
margin and the sea. 

While such a<*tion as was thus accepted by Shaler cannot be wholly 
excluded, and must fall into place as of possible local iniimHance, it 
is not able <o account for the major plnmomena under discussion. The 
reasons for this are Ih^sI stated by Suess and t^Jiamberlin and they are 
freely quoted below. 

The conti<lence in land movements starb^d out with the conspicuous 
Lyellian merit of lK»ing in harmony with the fads of elevation and sub¬ 
sidence as a<*tiial1y observed and im^asured on various coasts. There 
s(H*m(*d to be no reason why, giv'en time enough, the observed movements 
should not go on to values such as we have been engaged in compiling. 
Leading in tin* same dim*tion tm), was the coiice]>tion of a rather rigid 
crust colla])sing irregularly ujM>n a cooling and shrinking spheroid. All 
went well on lhm» lines as long as the vertical movements remained 
local and isolated so thal wlu’ii <»ne region rose another might exjK^ri- 
en(*<* a coni])ensalory Tall. Then came more extensive explorations and 
th(* knowIcHlge that the vertical movements of gi*eater degm^ aix‘ related 
over wide areas of the earth, and we find Th'ofessor Suess* remarking 
that “(lie th(H)ry of secular oscillations of the conlinents is not coni- 
pdenl to explain the rejM^atini inundation and emergence of the land. 
The changes are much too extensive and too uniform to have been caused 
by movements of the f^irth's crusl,” and again, ‘‘movements (like these) 
whi(*h luvsenl themselves as oscillations and extend around all coasts 
and under every latitude in com]>lete independence of the structure of 
the continents, cannot ])ossibly be exj)lained by elevation or subsidence 
of the land. Even as the transgn^ssions of the ancient jMuaods are much 
too extensive and uniform to have bevn productMl by movements of the 
lithosphei’e, so too are the displacements of the strand-line in the im¬ 
mediate j>ast.'’ This clearly b<\ars iijKm the question of correlation and 
its elfect u^Km Shaler's theory is evident. 

Keade,t in lb(l3, is still groping for the light foi* he says: “None of 
the continents are now at their maximum height above sea level. Is it 
that the geogra])hic forms of the sjdieroid are in h^s relief now than 
formerly, that the continental plateaux have suksided, or that the sea 
and ocean beds have risen? It is difficult to believe that the continenital 
movements can. have been coincident and univemilly in one directit>u all 
over the globe. It may Ix' that in the veiTical slow oscillations lo which 
—the whole cnist is subject, one land area has moved vertically up¬ 
wards while, other areas .subsided, and it happens that none of the con¬ 
tinents are now at their maximum elevation. The remarkable fact 
that the Inmlers of all the continents, where sufficient soundings have 
been taken, show undoubted indi(‘ations of having Ix^en formed by sub¬ 
aerial denudation, is a proof that at least portions of the land consti- 


*Suess, Eduard, “The Face of the Earth,'* Ene. traus. vol. ii. Chap. xiv. 
tReade, T. Mellard, “The Evolution of Earth Structure,” 1903. 
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tuting the present continents have been in times past at a much gi*eater 
elevation above the sea-level than they are now.” 

Upon this point it is of interest to compare Chamberlin,* 1909, (page 
088) f^In the eoiu*se of geologic history sea-transgi’essions and sea-with¬ 
drawals have constituted master features.” ^^If heterogeneity had 
dominated continental action in the great Tertiary diastrophisms, the 
results should stand clearly forth today. Rome continents should show 
recent general emergence, while othei's should show simultaneous gen¬ 
eral submergence. The dominant processes today should be those of 
depressional j^rogress on the one hand and those of ascensional progress 
on the other. As a matter of fact all the continents are strikingly alike 
in their general physiographic attitude toward the sea. They are -all 
surrounded by a border-l)elt overflowed by the sea to the nearly uniform 
depth of 100 fathoms. These submerged tracts are all crossed by 
channels, imi>lying a recent emergent state. None of the continents is 
covered widely by recent marine deposits, and yet all show some meas¬ 
ure of these. Wide ivcent transgi’essions in one part do not stand in 
contrast with great elevations in another. Even beyond what theory 
might lead us to ex|KH!t, when we duly recognize the warpings incidental 
to all adjustments, the recent relations of the continents to the seas (‘on- 
form to one type. The 10,000,000 square miles of continental margin, 
now submerged is distributed around the borders of all the continents 
with a fair degree of equability.” 

We see thus, that there are very great objecti<ms to the theory of wide¬ 
spread epeirogenic movements as the main cause of the facts which we 
have passed in review. The only alternative is some fonn of marine 
movement and it seems difticult to understand why Professor Suess is 
opi>osed to this also. After emphasizing at length the importance of his 
eustatic movements, and after remarking that while the negative marine 
phase is clearly marked in the geological record the jwsitive movement 
is masked, after all this and more, he rejects the idea that a ]K)sitive 
movement is indicated by the y>eculiainties of the submerged continental 
margins. He pnictically admits the difliculty in detecting the ]x>sitive 
movement, and he says: “If there were any reason to supiK)se that 
the quantity of water existing on the surface of the planet is not con¬ 
stant but subject to increase or decrease, as a result of general causes 
whether telluric or cosmic, then the resulting phenomena would fall 
within the category of eustatic movements.” A I’easonable inference 
from this is that while the facts cannot he really met by the ey^eirogenic 
theory, the alternative is so fraught with disturbing c(>nsc*quences that 
a man of Professor Ruess’ greatness shrinks from its embrace. The 
temerity then, of one who ventures too close to the sea to avoid the diffi¬ 
culties of the vertically moving laud is sufficiently apy>arent. 

In his able iwiews of the ey)eirogeiiic theory, IJyffiam attributed the 
elevation of the continents to tardy ciiistal yielding under secular cool¬ 
ing and contraction. The break-down he laid to the weight of the ice. 
North America, on this hypothesis, was held up by tangential pressure a 
mile, more or less, above normal, and in addition carried the weight 
of the glacial ice. That is surely very tardy yielding indeed. Suppose 
there were a mile of ice, that con’esywnds in weight to something like 

^♦Cliaiiiberlin, T. C., "Diastrophism as the Ultimate Basis of Correlation/* Jour, of Cleol. vol. xvli, 
idOd, pp. 685-693. 
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a third of a mile of continental rock. That would be a heavy load to 
be carried by a cruRtal sheet which was already 3,000 to 5,000 feet or 
more above its noniial level. If cimstal yielding wei'e so very tardy 
as that it is hard lo undei'stand why other sheels, all over the world, 
should yield at anything like the same altitude or at the same time. 

The pendulum investigations of isostasy* have shown that the devia¬ 
tions from normal allilude with resi>ect to mass are more jn’OfHirly ex¬ 
pressed in hundreds of feet than in thousands. In general, isostatic 
balance is found to be nearly peiTect, that is, within a very few hundred 
feet. 


Again, while formerly much radiance was placed ui>on the shrinkage 
of the cooling earth, that source of crustal motion is now known to 
have iKHm gieatly overrated. 

I<*e-w(M’ghting can. hardly be invoke<l to explain the supposed sinking 
to 5,(KH) feet) on the coast of (^alifoimia l)ecause that was outside 
1h(‘ region of general and heavy glaciation, but mountain-making 
occurred near by at about the same time tlidt the sinking is thought 
to liave occurred and might i)erhai)s be adduced in explanation. That 
mountain-folding does jiroduce depression is expi*essed in numerous 
foredi^eps the world over. 

Admittedly oiu* of the best-detennined cases of river-drowning, is that 
of the Congo, t»,00(l feet. In this instance neither ice-weighting nor 
mountain-weighting can have played any part, and through very long 
geological time Afnca has Iwen subject to loss of mass through sub-aerial 
denudation, which ought to make it a rising continent rather than a 
sinking one. Africa itself presents absolutely no explanation of the sub¬ 
mergence of the Congo cafion, especially in connection with the rest of 
the submerged margin, and unless we are able to reject the conclusions 
of isostasy, to which it is unlikely that many, at legist of American geol¬ 
ogists, will agree, we shall find ourselves com|x?lled to boldly accept 
a eustatic iK)sitive movement as the explanation and done with it. 

Again as 40 the depi*ession of the glaciated lands by the weight of 
the ice; the density of the continental masses being not far from three, 
(water as unity), it would take aboui thi*ee miles of ice to depress the 
continental mass one mile. Wliile there may possibly have been that 
much ice, or more, at some places, during the Glacial Epoch, it would 
seem to be an excessive figure for most of the glaciated area. From a 
half to one mile would probably be nearer the truth. 

The upward movement of the strand cannot be accounted for by de¬ 
formation of the lithosphere because since the oceans are thrice as 
extensive as the land, if all the lands on earth were depressed a mile 
and there were no submergence at all, no overflowing, so as to get the 
maximum amount of displacement, the ocean could only rise a third 
of a mile while all along the east coast of the Atlantic we have well 
over a mile to account for. 

Nor have we, under isostasy, any true observ’ed cause for such de- 


♦Putnam, O. R.» "Results of a Transcontinental Series of Gravity Measurements/' PhU. Soc. Wash. 
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*^ltaWoKlfSohn T®* "The Figure of the Earth and Isostasy." U. S. Coast and Geodetic S^ey 1909. 
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pression anywhere except ice- or mountain-weighting and sedimentation, 
and these ai*e available over but a comparatively small part of the area. 

No amount of deformation of the lithosphere under the oceans alone 
can alter the case; the only way to raise the general level is to submerge 
something lhal was not submerged before. Oscillations, as distinguished 
from alterations of general level, will rt'ceive attention in a moment. 

So, in conclusion, it may be said that while one may sympathize with 
Suess' reluctance to accept change of ocean level as the cause of the 
world wide drowniiigs and may freely admit the necessity for caution 
in venturing to folloAv where that explanation leads, still, there are only 
two alternatives, land-movement or water-movement, and l)etween the 
two one cannot he blamed for acr*eptiiig the latter. We need not fail, 
at the same time, to i*ecognize that land-movement is an actual observed 
fact. It is merely that it is not a satisfactory explanation of the greater 
phenomena of altitude of land and sea, over great areas, such as the 
deep drownings we have noticed, the gresit continental depiHwions, all 
ap})ai*<mtly closely related in i^oiiit of time. 

<’iian(;k of sfa-i.evkl. the volfme keiviaixinc; constant. 

Accepting the doctrine that the w’ofld-wide loss of elevation on the 
part of the land as compared with the sea. which occurivd at about 
the end of the Glacial Period, is to be accounted for mainly, not by 
vertical movement of the land, but by change in Ihe level of the water, 
we have again tw^o lines which we may logically ]airsue. l>id the 
volume of water remain constant or did it change? Was it a displace- 
mentj or a phase of oscillation, or what? 

The fonnation of ocean Imsins, as Siiess remarks, is ])roductive of 
lower level, and their obliteration by si^limentalion or by crustal wrink¬ 
ling under any form of the theory of the contraction of cooling must 
lead to the i*everse effect. The woi-st objection to the wrinkling is that 
it is wholly inade(]uate for any such values as the evidence iniiK>ses. 

It is entirely })resumable that in the earlier geologic times, as dis¬ 
tinguished from the Tertiary and recent, sedimentation jdayed a more 
inijKjrtant i*o]e. As the land wore dow n, the se^as, more of ej>icontinental 
tyi>e than now% and shallower, were displactnl. Even then, howawor, 
one naturally wonders how’ su<*h diastroj>hic j>rocesses wanild openite. 
The denuded lands ought presumably to rise, and the heavily scnlimented 
marine areas ought to sink, and a permancuicy of the greater depressions 
is the logical i*esult. ('haml)erlin* favoied this idea in his thei>ry of 
the foimation of the now' existing ocean beds, but there are the gravest 
sort of objections to the present day ap]>lication of the theory however 
acceptable it may be, say for Mesozoic time and even then we have 
seen how' Suess points out its inadecpiacy to account for the greater 
marine fetitures. 

Under present conditions diastrophism cannot jM^ssibly be the domi¬ 
nant cause of any such great rise of sea level as is indicated by our 
observed drowmings, the continental areas to funiisli the inateriais are 
only about a third of the area of the oceans. 

guess has discussed the attraction wdiich the lands exert ujion the 
niafine waters, and the piling up of glacial ice, though this is very 

T. C., and Salisbury, R. D.. “Geology,"’ 1906. 
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questionable, might be I'egarded as tending to increase this attraction; 
and it would seem that au increased itdief of the lands above the sea 
must surely also increase it. AMiile all such considerations as this 
ought to be kept well in mind in any attem]>t at an impartial investiga- 
lion, it is not ai>parent licnv this element of gravitational dis]rlacenient 
can affect the jiroblem of rise of ocean level. The most that would have 
to be considered would be tluctnations in the amount of it and if we 
had to take the whole it cannol amount t<^ much. 

Another idea coming under the head of displacement is the ])ossible 
filling of ocean areas with extraneous material. Suppose we accept 
Professor (liainberlinV i)lanetessimal hypothesis and the earth receives 
a marked addition of mass in the form of planetessimal or meteoric 
matter. Tliere might be a readjustment of the relations of the land 
to the sea Avhether the increment happened to alight mainly on the 
oceanic areas or on the land. If it ])artially filled up an ocean bed, the 
newly acquired mass, by depi*essing its own area and causing a com- 
])ensatory rise elsewhere, might partially offset its own first effect as a 
raiser of sea level. No such large accession of mass is recognizable at 
the present time. We cannot too lightly throw aside anything that even 
reseinbh^ a j)ossibility and geological literature is not wholly lacking 
in suggestions of this very kind, but it df)es not seem that we need 
hesitate to exclude this kind (»f displacement as an explanation of the 
change of level to the extent of thousands of feet at the j^eriod in ques¬ 
tion, with just one ])ossil)le exception. I am not aware that any ])articu- 
lar restrictions have been imposed uimhi the chemical composition of the 
planetessimals. If the earth has been built up by ac<*retions of mass 
from interplanetary spa(*e there does not smn to be any good i*eason 
why we must not suppose that the water came the same way as the other 
materials. And if it did, when was that? And just how much of it 
came at any one time? How are we to exclude such a ]>ossibility? 
That will have to be taken uj) again in a moment. 

There are two the(U*ies of marine oscillation which retpiire mention, 
("roll* in 1875 believed in alternate north and south glaciations with 
shifting of the earth's center of gravity and pole-to-])ole oscillation of 
the sea, high level of the ocean coinciding with glaciation. There are 
tw(^ apparently fatal objecthms to this tlieory, at least in so far as it 
apjdies to ocean level; first, there is abundant evidence that the glacia¬ 
tion of the northern lands coincided not with a high-water but with a 
low-water phase; and second, in the course of ]>ole-to-pole oscillations 
of the sea the tropical zone must be expected to be a region of minimum 
vertical movement. The facts are that the measures of the drowning in 
the tropical zone are well up to the general standard. 

Huess't theory of marine oscillation is that from s<mie cause yet to 
l>e assigned there are alternate accumulations of water at the poles aid 
at the etjuator. This might be connected with ice-attra4*tion with 
bipolar glaciation but that explanation is not adequate for the large 
values obtained. Since the figures of both the hydrosphere and the 
lithosphere ai’e dependent upon the rate of rotation, and we can find 
no indications of any considerable change in the rate,J it is very hai*d 


♦Croll. James, “aimate and Time in their Geological Relations.” 1875. 
tSuess Eduard.‘‘The Face of the Earth,” Eng. trans. vol. 11, p 663. ^ 
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to jiKstifv such a theory and moreover it is open to an objection similar 
to that brought against CrolFs Iheory, namely, that in oscillations be- 
tween the ecpiator and the two poles there would be two zones of 
minimum fluctuation. These might be looked for reasonably, in the 
neighborhood of the 45th parallels of latitude. As it happens, this 
parallel, in the northern heniis])here. passes through the Bay of Biscay 
where less than two degrees to the south, we have one of the hest-deter- 
mined and deepest instances (outside of the extremely high figures for 
the Antillean region) of a drowned river, 0,000 feet. Further to the 
north, in about 50 degrees of north latitude, Hull found one of 7,800 
feet. 

Change of the axis of the earth with res|3ect to its contour has been 
discussed time and again and apart from all the mathematical reasons 
that have been urged against the suggestion it is open to the same sort 
of objection, that it cannot a(*(‘ount for the Postglacial submergences 
which extend over all latitudes and longitudes as far as we can deter- 
iuiue. 

We shall have then to exclude, in searching for an adequate ex]>lana- 
tion, disidacements, chang<^ in the lithosj^iere, and fluctuations or 
oscillations either from pole-to-]>ole or between the poles and the etpiator. 
We must therefore reject the idea that the volume of the ocean remained 
constant. 

CHANGE OF SEA-LEVEL INVOLVING CHANGE OF VOLUME. 

Relying upon simple reasoning, we must conclude that the volume of 
the oceanic water has varied, and varied widely enough to explain, for 
instance, the 6,000 feet of Congo drowning. 

The rise of the ocean to some such value or more would doubtless be 
an adequate explanation of the termination of the Glacial Epoch in the 
same way and to the same extent that the depression of the land to a 
similar degree has long been held to be sufficient. It would be merely 
a question of just what height was necessary for glaciation to begin. 
In the matter of climate the elevation that counts is not distance from 
the earth^s center but distance above the prevailing surface, that is, 
altitude above sea level.* 

8uch an increase of ocean volume would presumably produce a dif¬ 
ferential elevation in tlie land masses by water-weighting of the oceanic 
areas of the lithosphere, so that a tendency toward the recovery by 
the land of some of its lost altitude i*elative to the sea must be filed 
as an offset against any increase of oceanic volume. Such a eustatic 
negative tendency following a positive one would be comparable to the 
elevation of the Terrace Epoch following the depression of the Cham¬ 
plain. Where the land was laden with ice the relief upon melting 
wmuld operate in the same direction, tending to give higher values to 
this late recession of the strand. This is in harmony with the post¬ 
glacial epeirogenic movements which are well known to have occurred 
in northwestern Europe and in glaciated North America. 

*Mr. Frank Leveret t, in discussion, mentions that the evidence indicates that during the melting 
of the last stage of glaciation there was only a gentle slope from the ice-front southward to the Qtilf of 
Mexico. Earner, as Hilgard pointed out Jthere are signs of a much higher gradient. This harmonbses 
With the trend of the present Inquiry. Whatever causes may have oMrated to produce fluctuations 
in glaciation, the epeirogenic theory contemplates the final melting as oeing due to relative change of 
altfiude. The gentle Mississippi gradient referred to by Mr. Leverett may represent the change to 
ClMiplain conditions. 
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^Mthont pretenclinj? to anylliing minute in such a matter we may get 
some idea of the probable values of such movements by viewing the rela¬ 
tions of the masses involved. If the specific gravity of the continental 
masses is three times that of water the land will tend to rise one-third of 
any theoretical rise of the ocean due to increase of volume. Supposing 
]>erfect adjustment, a mile of water laid on over the oceans would give 
3,700 feet of compensatory, isostatic, elevation of the land. If the 
density of continental materials l^e placed at only 2.75 the result is 
somewhat greater, 1,020 feet. There is a certain usefulness in such 
ligufes, they give the idea that even with imperfect isostasy the com- 
])ensatory elevations would very likely be of no mean amplitude and 
cannot at all be disregarded. There is good opportunity for thought 
here, in contemplating a possible relationship between the changes on 
the part of the sea and the Chami»lain depression and Terrace reeleva¬ 
tion on the part of the land. 

Now, we may well ask, what are the possible causes of change in 
the volume of the oceans? And how ellectively do they fill the place 
that we have been pre]»aring for that great cause that shall adequately 
explain the phenomena under consideration? There are five or six, as 
far as I can leani, of which Huess considei*s two, the formation of new 
mineral silicates lessening, and volcanic eruptions increasing the vol¬ 
ume. The first of these may of course be omitted altogether in searching 
for causes of rise of ocean level; the second cannot possibly play an 
important role. Most of the water emitted by volcanoes is only that 
which has collected in craters or seeped in through fissures in the rocks. 

There are other causes, that Suess does not mention, which may 
well be carefully reviewed. Heat, both solar and terrestrial, might 
play an important part and glaciation also. Let us take first solar 
heat, or rather, tluctuations in it, as a possible cause of changes of 
ocean volume. 

Variation in orbital eccentricity, while changing the character of our 
seasons, cannot alter the amount of heat annually received from the 
sun; it has however, before now% been attempted to account for the 
(ilacial Epoch by postulating changes in the amount of heat emitted by 
the sun, and iii-as-much as more heat absorbed would convert more 
oceanic water into vapor and a lessening of that heat would permit re¬ 
condensation, this factor, while it cannot be given rank as an established 
true cause still deserves mention as a possible theoretical cause of 
change of ocean volume. The Glacial Epoch l)eing accepted as a time 
of laud-elevation or sea-level depression, and its termination being 
coincident with the reversal of that condition, we should have to at¬ 
tribute the glaciation to heat and its disappearance to chilling because 
the sun radiated less heat to be absorbed by the earth. This paradox, 
however, might not be as improbable as it sounds, and Fi*ofessor P^^ank- 
land,* in 1804, presented considerable argument to prove a closely re¬ 
lated proposition, namely, that the real cause of the Glacial Epoch was 
an oceanic temperature, due to terrestrial heat, higher than that of 
the present dav. A similar idea was emphasized by Professor Tyndall. 
Prankland did not overlook this important difference between the two 
ideas, (solar heat and terrestrial) that warm oceans need not neces- 


♦FrmnWand, E., “On the Physical Cause ^ the Glacial Epoch/^ (The ^ndon, Edinbungrh and 
Dublin) Philosophical Mag. and Jour, of Sci., Ser. 4, vol. 27, 1864, pp. 321-341. 
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sarily warm the land but a warm sun certainly must do so to the end 
that the snowline would be elevated and glaciation be made less possible. 
It would seem that this one point must be sufficient to exclude increase 
of the sun’s heat as the cause of the low occeaii level at the time of wide¬ 
spread glaciation. 

As to terrestrial heat, Frankland ai'gued that glaciation resulted at 
what might l>e called a critical stage of slow earth-(*ooling. He conceded 
that very warm o<*eans would lift the snow line and render glaciation 
impossible; and he claimed also that oceans as cool as ours today would 
furnish so little atmospheric moisture to be ])recipitated as snow .that 
the glaciers would be no longer fed and would shrink to the dimensions 
observed today. This is very hard to accept in view of the abundance 
of precipitation which most of our lands enjoy. The mountain glaciers 
now in existence all over the world do not seem to be seriously limited 
by lack of snow, but they are very sharply limited by altitude. How¬ 
ever, between these two stages he introduced a third wherein there was 
an oceanic temperature higher than the ]»rt‘sent, but not too high, and 
by gi*eater evaiKmitiou and i*esulting greater cloudiness and preci]>itation 
he thought to get a lowering of the snoAv-line sufficient to account for the 
phenomena of the Glacial Epoch. 

All this is rather ancient history to the geologist of today and need 
not have been mentioned except for the fact that the first and second 
propositions referre<l to at the beginning of this paper would have 
sui)plied Erofessor Frankland with a seemingly im]M)rlant additional 
resource. Under those propositions a large amount of terrestrial crust 
was supposed to have been removed and the new-formed ocean-beds were 
but highly heated material with water pouring down upon them from 
the continental plateaux, the water cooling the new beds at the expense 
of its own liquid condition. For some time after such an event we 
should have to picture to ourselves oceans with hot floors gradually 
cooling. At the outset the ocean level instead of being low would be 
absent. At the same time the amount <»f heat re^iching the land-surfaces 
from the interior would be no greater than it was before, and cloudiness 
and precipitation would doubtless be excessive. Slowly, the ocean must 
cool, its level rising as eva])oration diminished. We may agree Avith 
Frankland that the enveloping of the earth in vast volumes of warm 
vapor, the atmosphere being more dense accordingly, must necessarily 
give higher temperatures over all lands. While the high differential 
altitude of the land would have a decided refrigerating eff^'t, it is not 
at all likely that the then elevated line of j)erpetual snow would be 
reached by anything like the mean level of the lands which w’ere covered 
with ice in the Glacial Epoch. When the water did ultimately condense 
again and come to the present oceanic depths we should reach condi¬ 
tions like the present ones, which Frankland considered to have termin¬ 
ated the glaciation. Now on the way from the initial hot state to the 
present cool one, he would have argued, there Avould supervene a stage 
wherein there would be altitude enough of the lands above the sea to 
permit, and at the same time atmospheric moisture and cold enough to 
produce, glaciation in the higher latitudes and higher altitudes. Here 
we ^ould have our paradox again, the Glacial Epoch being dependent 
upon oceanic heat for its origin and oceanic cold for its termination. 

FWnkland cited Forbes’ table of the altitudes of snow line in Scan- 
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(linavia to sliow how the line falls passing from the interior, wiiere 
the mean of six latitudes is 4,233 feet, to the coast, where it , is only 
3,5()() feet. While these ligiires for Scandinavia may be correct as far 
as they go. they do not really meet the objection that the Gulf Stream, 
carrying warm ocean water to the British Isles makes their climate 
much milder than lhat of Uibrador wliich is in the same latitude on the 
other side of the same ocean, while as l^etweeri the two sides of North 
Ameri<‘a the wesiern enjoys a miicli milder climate as a result of the 
ocean in its vic inity being warmed by Ihe Japan Stream. J^imilarly, in 
the southern hemispliere, we may note the fact discussed by Darwin* 
that the Antarctic Gurrent gives the islands of South Georgia an 
almost glacial (*limate. with fauna and flora to match, as contrasted 
with a riotous vegetation on Terra del Fuego in the same latitude. 
South Georgia is (onsiderably nearer to being ]»ermanently glaciated 
than is Iceland although the latter is ten degrees nearer the pole. But 
Iceland has the Gulf Stream, ('onditions as actually observed indicate 
that cold oceans give (‘old land climates and vice versa, not that gla(*ia- 
tion is j>roduc(*d by warm oceans. 

But turning to differential altitude again it is (wident that before 
the ocean cooIcmI enough to rea(*h the critical stage ])ostulated by 
Professor Franklaml, it must have a])proached fairly (‘lose to its yuM^sent 
tenij)eratui’e tind volume, so that the altitude of the land surfaces almve 
it could play no imjMU-tant part in producing the Glacial E])och. The 
ex(*(‘ss of evaiHnation tlum over what it is now may Ik» fairly asvsumed 
to have been largely taken uy> in the production of glacial ice. so that 
in that ice we ought to have a measure whi(*h wcmld express by far the 
greater ]airt of the defh'iemy of ocean volume below the ])resenT. We 
shall see in a moimuit that instead of indicating a lowering (»f the 
oceans or a rise when melting occurred, to the extent which our obser¬ 
vational data (hnuand. say or f(*et or more, the volume of 

water so fastened ujum the land is wholly insufticient. 

There are, th<»refore, several very good reasons why terrestrial heat, 
transmitted to the oceans, ('annot be accepted as an exyflanation of such 
a low ocean level during the Glacial Epoch nor of the rise of the o(*ean 
to the height of a mile or more at the close of that e])och. The volume 
of the ice may Ik* accepted as a fair a]>proximation to the amount of 
fluctuation in the volume of the sea. 

There is much geological reason for the preval(»nt beli(*f that in 
Eo(*ene time the oc*eans were (‘onsiderably warmer than later, in fact 
that they continiual t<^ cool thrcaighout ^Y*rtiary and Glacial time, so 
that if tile earth were imrtially denuded of an outer cooled crust at the 
end of the Cretai^eous yieriod and the Tertiary o]»eued with hot and 
shallow seas the record might read about as it does, there being a num¬ 
ber of blank yiages to start with because the first marine dej>osits wt'uld 
tend to he nonfossiliferous. That being the case, it does not apjiear to 
have taken all of Eocene time for the oceans to cool down to biological 
temperatures and in the remainder of Tertiary time they cannot have 
differed in temperature to a very marked degree from what we see today. 

We have next to investigate the extent to which glaciation must be 
reckoned with as a modifier of ocean volume. 

*Darwln, Charles, “Journal of Researches on the Voyage of the Beagle.” 
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Tylor* thoiij^ht that the iee-mantle lowered the sea 600 feet. 

Belit accepted flarft and Agassiz’ belief in f^laciation in South 
Auierica nearly to the equator, eon tempi ated the lar^e amount of evi¬ 
dence indicating a low level of the ocean during the Glacial Epoch and 
thought that Tylor's GOO feet would have to be increased to 1,000. 

T'phani considered the ocean surface as about 145,000,000 square 
miles and the ice areas of Euro])e and Norlli America as 2,000,000 and 
4,000,000 respectively, and jmt the thickness of the ice at a half or 
two-thirds of a mile, perhaps even a mile. This would mean between 
218 and 210 feet of ocean lowering for one mile of ice over the glaciated 
area. Conversely the melting of this amount of ice would raise the 
general level a like amount. Some other cause would have to terminate 
the Glacial Epoch, the ice-water being merely an incident. 

As suggested above, under isostasy the glacial ice must be conceived 
to have depressed its area, offsetting more or less the lowering of sea- 
level by abstraction, and conversely upon its melting the return move¬ 
ment must be reckoned with. This probable glacial lowering and post¬ 
glacial elevation cannot apply to regions lightly or not at all glaciated 
and cannot therefore alter the main conditions of the problem. 

The melting of the glaciers from some cause other than change of 
altitude above the sea, and the consequent return of the ice-water to 
the ocean is not adequate to account for the increase of ocean volume 
which is demanded by the observed degree of submergence. For the 
oceans, with their area thrice greater than the land, to be raised a 
mile with reference to the land all the continents would have to yield 
the water of ice-mantles averaging three miles in thickness and for 
even this to be possible there must have been no isostatic depression of 
the lands under the load. 


roNCLrsiox. 


We have now taken a fairly comprehensive view of the causes which 
have heretofore been suggested in explanation of the encroachment of 
the sea upon the land in Postglacial time. It has been possible, I think, 
to eliminate, one by one, all excepting the suggestion which was ventured 
that there might be such a thing as meteoric or planetessimal water. 
If the exclusion of one after another of the possible alternatives were 
less positive the case would be different, but nothing else seems to offer 
even a reasonable approximation to an explanation of the phenomena 
which await one. There is nothing inherently impossible in the sugges¬ 
tion that planetessiraals gathered by the earth may once in a while in¬ 
clude water enough to make considerable difference with the balance 
of things on the earth. Neither is there any need for denying that such 
an event or several such events may have occurred even as recently as 
Pleistocene time or the present day for that matter. It is by no means 
necessary to make such a conception dependent upon the acceptance of 
all aspects of the planetessimal hypothesis as at present develop^. The 
arrival of cosmic materials upon the earth is a matter of common obser¬ 
vation. The ability of water to traverse the interplanetary vacuum 
can scarcely be denied albeit that it may be advantageous to call upon 


^j^orj^Alfred, G<eolof[ic&l P- 302; 


‘The Naturalist in Nicaragua/* London, 1874. 
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the low temperatures of space to freeze the errant water into plane* 
tessimals of ice. Hydrogen and oxygen might, for all we know to the 
contrary, come separately to the earth’s atmosphere to be here combined. 
Water, liquid water, does constantly traverse space, see our own hydro¬ 
sphere, held by the gravity of a planetary mass. Venus is supposed to 
be bathed in oceans. Comets may contain water in some form. Cosmic 
water must certainly receive some consideration. 

The indications are strongly to the effect that prior to the end of the 
Glacial E|>0(*h the earth possessed less water than it has had since, 
even allowing liberally for any amount that may have been locked u]) on 
the land in the form of ice. And the coming of water in sufficient 
quantity is surely capable of explaining the phenomena j)f the close of 
glaciation, the Champlain depression and the Terrace reelevation, just 
as the jjreceding lowness of sea-level is capable of explaining the fact of 
glaciation itself and the many land-connections which floral and faunal 
distributions demand. It thus becomes an eligible working hypothesis 
for a number of related problems. 

It would not be reasonable to deny that other factors may have very 
materially influenced the same idienomena. Local movements, orogenic 
and epeirogenic, still have to be reckoned with; variations of orbital 
eccentricity, changes of ocean currents and other influences may yet 
be invoked to account for particular features. Other glaciations have 
come and gone in the course of geologic time and whether or not their 
causes were the same as those of the Pleistocene we may not positively 
say. Some of the influences (*onsidered in the foregoing analysis seem 
to be recognizable by their effects even though they are held to be 
inadequate for the main explanation. Underneath all else there is the 
pei*sistent suggestion of some deeper, grander cause and i< is that with 
which we should attempt to grapple. 

The natural reference of these problems of altitude is to correlation, 
but insofar as coiTelation is to be based, as Chamberlin would have it, 
upon diastropliism, which in turn contemplates the relative altitudes of 
land and sea, it would seem that the groups of facts bearing upon these 
broad questions should be viewed collectively and that general conclu¬ 
sions should not Ik' unduly hampeml by preconceived ideas of correla¬ 
tion in particular localities. 

Pending further discussion we may sum up the conclusions thus far 
obtained as follows: 

1. During an undetermined period prior to the close of the Pleisto¬ 
cene Glacial Epoch there Avas a much lower ocean-level than there has 
been since. 

2. At the end of that epoch there was an increase in the vohime of 
the oceans so that the general level rose several thousand feet, probably 
a mile or more. 

3. In the present state of science it is impossible to account for this 
increase of the ocean on the basis of the previous existence of the excess 
on or about the earth. 

4. A natural inference is that the increase resulted from cosmic 
causes which, for the purposes of the present paper, may be left in 
general terms. 
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JIAP OF THP] OLD DISTRIBUTARIES OP THE ST. CLAIR AND 

DETROIT RIVERS. 


BY F. B. TAYLOR. 

Abstract. 

The crest of the Port Huron moraine crosses the St. Clair River one 
and one-half miles north of the villajje of St. Clair. The moraine is 
waterlaid in this j)art and is a smooth, broad ridjje, without the rougli 
or hummocky exi)ression of landlaid moraines. It rises to about GO feet 
above the surface of the river and was an obstructive barrier in the 
first flow of the river. In its first floAv over it the rivei' made a number 
of shallow channels running southwest down the face of the moraine. 
Some of these are more than one-quarter of a mile wide, and others very 
narrow, mere creases in the surface. The master one of these streams 
cut deepest and soon robbed the rest of their water. This master 
stream flowed where the river now passes through the moraine. These 
first distributaries headed a little above the level of the Elkton l)each. 
At the next, or T^iike Algonquin stage, the river south from St. Clair 
was made up of two broad channels se]>arated by a narrow gravel ridge. 
The ridge is an esker with its top toward its south end (w(*st of Roberts 
Landing) fashioned into a beach. Tlie river finally chose the channel 
on the east side and left the western one abandoiuMl. The latter is now 
a swamp a mile wide extending from St. Clair nearly to Algonac. 

In dropping to the Ijake Algonquin stage the river cut through the 
morainic i*idge at Detroit and through heavy bowldery drift masses 
between Trenton and Amherstburg. The cut at Detroit is simple, with 
no marked distributaries. It formed the gravelly, sandy delta at Del¬ 
ray with its head at the gravelly ridge at Fort Wayne in the west part 
of Detroit. 

The distributaries around Trenton and Amherstburg and on Grosse 
Isle are particularly fine. The earliest, highest ones head northwest of 
Trenton and northeast of Amherstburg. They run southward to the 
lake independently of Detroit River. Most of them are now dry on 
the Trenton side, but some of those on Grosse Isle and on the Amherst¬ 
burg side are now dead water canals, navigable for small boats. One 
of the most strongly marked and most recently abandoned channels 
starts at the south edge of Trenton and separates Slocum Island from 
the mainland. The Bay south of Grosse Isle was excavated mainly by 
distributaries of Iietroit River in their later stages and partly when 
Lake Erie stood slightly lower than now. 
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SCIENTIFIC MANAGEMENT AND THE WAGE EARNER. 

Eiliciency ]>j*ofj:i'a)ns are attraetiiiji^ miieli attention in this country at 
the ]>resent time because nearly all of the ^reat expanse of land found 
within the borders of the TTnited States has been taken up and the vast 
natural resources of the nation have been tapped. We are entering a 
]»e]*iod of diminishing returns; and a period in which increasing atten¬ 
tion will be directed toward small cH*onomies that weiv not considered 
worthy of notice a generation ago. “The cream has been skimmed off 
the pan of our natural resources.’^ Also, factory legislation, laws as 
to hours of labor and the activity of labor organizations are tending 
to raise the level of wages and to increase the expenses of operating a 
business. As a conse(pien<‘e, employers are being stimulated to adopt 
mcue efticient methods. 

Man\ indications point to the conclusion that modern industrial na¬ 
tions are }»assing ov(*r the threshold of a new' era in industrial and 
social progress. We are about to enter upon a ]>eriod inarktHl by the 
ra])id increase* in the use of machinery and of carefully j)lanned methods 

doing work.—witness, for exam]de, the glass-bottle blowing ma(*hine, 
the giant mail <»rder house with its systematized large-scale distribu¬ 
tion of goods, and the farmer's use of engines drawing gang-])low’s. The 
term, “industrial revolution,'’ has heretofore bi^en apj^lied to the rapid 
adoption of new tools and machines, 

“Social invention’' is to be ty[ucal of the epoch just ahead. And what 
may be tabulated under the lu^ad of social invention, efticiency engineer¬ 
ing or scientific management? Eflicient combinati(»ns of labor-saving 
machines, ac(*urate informatiim as to the time and energy required to 
do specific jobs, imdion studies of dilTerent craftsmen, and psychologi¬ 
cal studies of the kinds of incentives Avhich most effectively stimulate 
workers to do their work efii(*ientJy,—these are some of the impcudant 
planks in the efticiency })rogram. 

Scientific management or efficiency engineering is (oncerned with two 
somewhat interrelated matiers: 1. The efficient systematization of the 
work in a given fact(»ry from the engineering or the mechanical point of 
view',—the routing of the work, proper cutting speeds, the caio of tools 
and machines, and the like, 2. The second factor is psychological in 
its nature; it relates to the effective methods of “energizing" the workers 
by providing potent incentives and stimulating interest in the work. 
The first is the more sim})le of the two i)roblems but it cannot l>e carried 
out suc<*essfully without solving the psychological problem. Technical 
improvements in methods will be introduced as were machines of vari¬ 
ous kinds in spite of the o])position of the w'age earnei*s. Hut the second 
portion of the pi*ogram of the efficiency engineer cannot l>e forced thru. 
It cannot be secured by coercion; it can only be effectively carried out 
when the W'age earners harmoniously cooperate with the managers ui 
W’orking out the proposed plan. The fundamental ])roblem of efficiency 
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engineering centers around Ihe treatment of the wage earners. It is 
more a problem concerned with the relations existing between the em¬ 
ployer and his employees than it is a i)i*oblem of bookkeeping or of the 
care of machines or of the selection of tools. The ])ioneer and leading 
exponent of efficiency engineering, Mr. F. W. Taylor, writes: ^‘This 
close, intimate, personal cooperation between the management and the 
men is of the essence of modern scientific or task management.’’ And 
Harrington Emerson asserts that “to establish rational work standards 
for men requires indeed motion and time studies of all operations, but 
it requires in addition all the skill of the planning manager, all the skill 
of the ])hysician, of the humanitarian, of the physiologist; it requires 
infinite knowledge directed, guided and restrained by hope, faith and 
compassion.” 

In theory, according to its advocates, scientific management stands 
for increased productive capacity without increased effort; it aims to 
do away with lost motion and useless movements. It means maximum 
results with a minimum of effort; it does not mean “frenzied produc¬ 
tion.” Now, these objects are certainly worthy of approval. Opposition 
to effi<*ien(*y engineering must arise because of the methods employ(»d in 
carrying out the policy. Our attention evidently must be directed to¬ 
ward this inquiry: Ilow, then, can this “close, intimate, personal co¬ 
operation” of which Mr. Taylor speaks, be secured? 

It is perhaps worth while at the outset to call attention to the fact 
that the man who is “working for himself” does not object to methods 
or systems which lighten his work. The farmer is glad to get a tool 
which will increase his productivity'. Even the cons(u*vative wife of the 
farmer is not adverse to the installation of a new or better pump, a 
cream separator, or some scheme which will save steps. Why then do(^ 
the wage earner so frequently resist the introduction of new machinery 
or of new and scientific methods of performing work? The farmer and 
the farmer’s wife do not fear that the new machines or methods will 
cause them to lose their positions, or that they will be called upon to do 
much work for little more pay. They' lielieve, on the c(mtrary, that 
their income will be increased and the length of their working day 
reduced. In short, they are confident that the results of their efforts 
will be multiplied. On the other hand, the wage earner feels instinct¬ 
ively', too often as the result of past experience, that the system of 
scientific management is some subtle scheme to advance the interests 
of his employer at the expense of the workers individually or as a 
class. Hoav can the viewpoint of the worker be modified until it coin¬ 
cides in this particular with that of the farmer or with that of the man 
who is “working for himself”? This is another fundamental problem 
for the efficiency engineer to solve. 

The wage earner, liowever, demands that a portion of his share in the 
advantages accruing from improved machinery and scientific manage¬ 
ment be given to him in the form of a shorter working day. His con¬ 
ception of a desirable form of society in the twentieth century is not 
one in which a certain number of individuals work long hours at high 
speed; but one in which all work during a short working day. There are 
obviously at least two alternative methods which may be pursued in 
producing a given quota of economic goods and services: a small num¬ 
ber of men may be employed for a long working day or a larger number 
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for a shorter working day. From the viewpoint of the wage earner the 
second alternative is not repulsive, llis ideal is not necessarily niaxi- 
ninm i)rodiictivity i)er worker i)er day; but a condition in which work 
and recreation are blended for each and every individual. And if econ¬ 
omics is “the reasoned acdivit.y of a peo]de tending toward the satis¬ 
faction of its needs/’ shall the economist calmly assert that the wage 
earner's ideal is one worthy only of conleniptnons rejection? 

Kefore })assing to a consideration of the conditions which are re<piisite 
for the successful outcome of scientific managcnnent, it seems appro])ri- 
ate to nolice some of the points made by Mr. F. \\'. Taylor in his recent 
bo(»k, ‘‘The ]*rinci]»les of Scientific Management." These ]>oints have a 
direct bearing nj)on tin* later discussion of tlie topic under consideration. 

]\Ir. Taylor declares that under an adecpiate system of scientific man¬ 
agement, “each man should daily be taught by and receive the most 
friendly hel]) from those who are over him, instead of being, at the one 
extreuH*, driven or coerced by his bosses, and at the other left to his 
own unaided devicc^s.” In this manner, it is urged “systematic soldier¬ 
ing" on tin* one hand ami injurious speeding-up on the other hand will 
be avoided. Hut is it reasonable to expect that the workers will will¬ 
ingly and contentedly leave the determination of the definition of sys¬ 
tematic soldiering and injurious speeding-U[) to the inevitably prejudiced 
judgment of their employers? 

The model workman from the standpoint of the typical efficiency en¬ 
gineer is the vigorous man who freely ex[)ends all of his surplus energy 
during working hours and who utilizes his non-working hours only for 
recu])eration and pre])aration for another day’s work. It is not the 
j)ur]»ose of efficiemw engincHudug to allow the worker to depart from 
the door of the factory at night with more than a minimum of surplus 
energy for recreation, for family life, for civic duties, or for trade union 
activities. In short, T find little in the actual ])rogram of efficiency 
engineering which indicates that the wage earner is to be given op])or- 
lunity for individual develojmient,—and I have not overlooked the vari¬ 
ous ])atenialistic endeavors classified as welfare work. A human ma¬ 
chine rather than a man is the “model workman.'’ T also find little, 
or more accurately nothing, in Mr. Taylor's book which indicates that 
he api)reciateK or sympathizes with the viewpoint of the wage eamer. 

Mr. Taylor informs us that a long series of ex])eriments has shown 
that an im*rease in wages u]) to sixty per cent beyond the wages usually 
paid has a good effect upon the men. But, “on the other hand, when 
they receive much more than a sixty per cent increase in wages, many of 
them will work irregularly and tend to become more or less shiftless, 
extravagant, and dissipated. Our experiments showed, in other words, 
that it does not do for most men to get rich too fast,” But of the 

efficiency of the corporation which receives large increases in its raio of 
profits? ITow do such increases affect the alertness of the managers, 
the adoption of improved methods, machines and safety appliances? 
Can the workers or the consumers afford to allow an employing corpora¬ 
tion to increase its rate of profits? If so, how rapidly and how much? 
This is an unworked field of efficiency engineering. And our efficiency 
engineers are not enthusiastically interested in investigations of 
this sort. 

“Soldiering on the part of wage earners in the United States is 

W 
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alleged to be a menace to the prosperity of every establishment and of 
every wage eanier in the nation. The causes of soldiering, according to 
Mr. Taylor are three in number; but these are readily reducible to twO* 
These two causes may be stated as follows: (A) the general acceptance 
of the lunip-of'Work doctrine; (B) the lack of scientific management. I 
have elstnvhcre^ shown that the lumj^-of-work ai*gumeint cannot be so 
easily laughed out of court as same economists and employers would 
have us InOieve. The workingman is interested in tomorrow’s job and 
wages rather than in some indefinite benefit to society next decade. “The 
knowledge that a certain ])olicy, if ]mrsued by all for a period of years, 
will inevitably bring about reductions in the wage scale does not api>eal 
to the average wage earner with a family to feed, clothe and shelter in 
the direct and forceful manner that the immediate ]>rolmbility of slack 
work does. He sees that by ‘nursing’ a particular job he may work 
longer or another fellow workman may be employed. This is something 
tangible, the other is a remote and iuH*ertain possibility* Immediate 
work for John overshadows the vision of a chance of future em])loyinent 
for Tom, Dick, and Harry, and other unnamed and unknown individ¬ 
uals.” 

Mr. Taylor dir(*cts attention to the shoe industry. The introduction 
of machinery into this industry has undoubtedly cheapened the price 
of shoes to the (*onsumer: and the workers can, as a (*onsequence, afl'ord 
to buy more and better shoes. And it may also be true “that there are 
relatively more men working in the shoe industry than ever before.^^ 
But it is also a fact that many workers were adversely affected by the 
introduction of shoe machinery. That great and sp(H*tacular outburst 
of unionism,—the Knights of St. (’risj>in—was not the fantastic result 
of purely imaginary dangers. Man\ men with wives and chiblren to 
feed, clothe and house, saw' their trade, that is, their means of earning 
a decent livelihood, Inung ruined; they saw, and their vision was not 
defective, the menace at that time and place of cheap labor. Their 
problem was individual and immediate, not social and a matter of 
future welfare. Allow' me to point out that this non-social lump-ofwork 
argument is closely paralleled by wiiat may well be called a lump-of- 
capital argument. 

Many a corj>oratiou com[)Osed of individuals who are not in business 
for their health, has obtained a patent ui)on some new' appliance which 
would cheapen the cost of production but necessitate the scrapping of 
much valuable equipment; and, conse(|uently, with the aid of our anti¬ 
quated patent law's such corjjorations have quietly shelved the patents. 
The attitude of the capitalist in such a case is not very dissimilar to 
that of the workman wdio opposes the introduction of machinery or of 
new' processes which threaten his trade or his lump-of-capital. In 
addition to the prevention of soldiering on the part of W'orkingmeu 
one of the problems of a w'ell-rounded program of efficiency engineering 
w'ould be to i)revent the shelving of new appliances and machines, and, 
perhaps, to call for a modification of our patent laws. But as far as 
my knowledge goes, our efficiency engineers have not paid much atten¬ 
tion to this important matter. 

-With these illustrations before us, you are asked to direct your atten- 

,. ...■>■■ I.. .— 

ijlie History and Problems of Organized Labor, pp. 132-134. 
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tion to the requisites, in the judgment of the speaker, for a successful 
fonn of efficiency engineering or of scientific management. 

All careful and disinterested students of efficiency engineering will 
doubtless admit that such systems are advocated by the employer, that 
the employer instituting them expects to direct their operation, and 
that the systems are adopted primarily for the benefit of the employer. 
The problems connected with the various systems are viewed from the 
standpoint of the employer and capitalist. Benefit to the wage earner 
is perhaps considered to be an incidental advantage; but it is a second¬ 
ary matter. The bright and shining goal—the attractive lure— is low¬ 
ered costs and increased profits rather than better workmen and citi¬ 
zens, or more leisure and culture and enjoyment for the toiling mass 
and their families. Is it reasonable to expect that the wage earners, 
organized or unorganized, will giwv enthusiastic over a lo])-sided system 
of scientific management? Tf. as Mr. Taylor declares, ‘^clos(% intimate, 
personal cooperation’’ is required to ^‘energize’’ a plant, efficiency en¬ 
gineering cannot reach a high degree of success wiiile the w-orkers dis¬ 
trust the motive's of the employer, or as long as the workers in the 
plant ai‘e convinced that the employer is trying to get more w^ork out 
of them without j>roportionally increasing their pay. 

The average American citizen looks askance upon an arbitrary govern¬ 
ment—a government which is in no wmy under the control of the iruiss 
of governed. The despot whether enlightened and benevolent or not, 
would be regarded with sus]>iciou and would not he tolerated. Men 
have repeatedly and vigorously objected to arbitrary action on the part 
of government. And for centuries the western world has been moving 
tow'ard democra(*y. The Louis XIV view of government is obsolete; 
but absolutism in industry is still characteristic of the business w’orld. 
^y\l\ not, therefore, the average wage earner granted political privileges 
but shut out id’ tin* councils of industry, distrust the management of the 
business in wdiich he earns his daily bread? He will certainly see in 
the plans of the employer schemes for quietly and effectively squeezing 
the laboring man. The w’orkers in our shoi)S, factories and mines can 
no more be expected to look with favor upon arbitrary changes concern¬ 
ing which they have not been consulted, than can the average citizen 
of today be expected smiling to abide by the rulings of an arbitrary 
monarch. 

The day of the individual entrepreneur is of the past not of the 
present or of the future. We may regret his going, we may vociferously 
asseii that he w^as superior to the giant corporation with its collection 
of mutually interdependent units, and we may argue that the rivalry be¬ 
tween entrepreneur and enti'epreneur is essential to business progress 
and industrial efficiency; but the corporation is here and here o stay. 
Likewise the day of individual bargaining with the isolated worker is 
passing. Employers may strive to delay its going; but in vain will be 
the effort. Professor Commons has pointed out that unorganized as 
well as organized w^orkers are willing to strike for the right to bargain 
collectively, ^‘It is their desperate recognition that the day of indi¬ 
vidual bargains is gone for them.” It is safe to assert that efficiency 
engineering will hot be successfully introduced and maintained by union- 
smashing corporations demanding individual bargaining with workers, 
—^because “close, intimate, personal cooperation between the manage^ 
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ment and the men’^ is impossible under such conditions. EflSciency 
engineerings can only hope to succeed, in the long run, in energizing 
workers by utilizing the collective bargain. And accepting the col¬ 
lective bargain means the partial admission of the representatives of the 
workers into the councils of the employers. It is a tentative step away 
from autocracy in business management. Collective bargaining and the 
admission of the workei’s into tlie councils of the management is one of 
the essentials of close cooperation between the management and the em¬ 
ployees. But the leaders in the movement have not given this funda¬ 
mental fact definite recognition. 

Successful scientific management—management which possesses the 
qualities demanded by its advocates—must necessarily cast aside the old 
incentives such as coercion, the constant nagging and prodding of the 
foreman; but, furthermore, it must be so directed that the workers Avill 
be convinced that it is to their interests to accept the planning-room’s 
methods and jirogram, and to follow the system outlined by the experts 
in charge of the work. But, if the past offers any useful lessons for the 
present, we are obliged, in my judgment, to comffude that the workers 
must unite upon the industrial and the political field in order to derive 
any considerable share of the benefits of eflBciency engineering. With¬ 
out united and aggressive action, the workers will lie shorn of the major 
portion of the direct benefits of efficiency engineering. Mutual res|K»ct 
and cooperation between employers and employees are the fruits of 
equality in the strength and coherence of their respective organizations; 
and, indeed, only under such conditions can scientific management 
achieve its maximum of efficiency. And, it may be quite confidently 
asserted, that if under our jiresent industrial order this kind of scien¬ 
tific management or of efficiency engineering cannot thrive, then is that 
order doomed to be displaced by socialism or some other form of indus¬ 
trial democracy. 

In conclusion, it may be pointed out that the success of collective 
bargaining which has been asserted to be an essential element in success¬ 
ful efficiency engineering, in turn depends upon the solution of this 
basic problem: What is a fair wage? Or, more specifically, the ques¬ 
tion may be foimulated in the following manner: What is a fair wage 
in an epoch when competition is being displaced as an effective force 
in the industrial world? Or, we may even go one step further: Is there 
a concept of a fair wage which can be made acceptable to both employers 
and employees? Concretely and specifically, the question may be stated 
after this fashion: Can a scientific basis be found for the determination 
of a satisfactory time base and a satisfactory premium rate for the vari¬ 
ous progressive wage systems which are being introduced by efficiency 
engineers? And, lastly, it may not be iirelevant to inquire: Can scien¬ 
tific management reach a high level of efficiency while approximately 
one-half of the adult wage earners of the nation are receiving not more 
than f500 per year? Students of workingmen’s budgets sean to agree 
that in order to support a normal family in a decent manner an income 
of $760 to $900 per year is required. 

In mirief, these are the conclusions reached: (1) Up to date, efficiency 
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engineering has been a one-sided matter. (2) To be highly successful 
the cooperation of the men with the management must be secured. (3) 
Such coopei*atioii can only be secured by utilizing the collective bargain 
and by admitting in some measure the representatives of the workers 
into the councils of the management. (4) And, still further, the success 
of collective bargaining depends, in the long run, upon finding some 
mutually acceptable basis for a fair wage. 

Albion College. FKANK T. OARLTOK. 
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THE STATUS OF WORKMEN’S COMPENSATION LEGISLATION 
IN THE UNITED STATES. 

It is a fact of no small sipiificance that simiiltaneoxisly in seven 
states of the Union—California, Kansas, New Hampshire, New Jersey, 
Washington, Massachusetts and Ohio—the several legislatures should 
have enacted Workmen's Compensation legislation in the year 1011. 
Similar legislation had been enacted prior to this date in Oregon, New 
Yoi’k, and by the Federal Congress. This k^islation is the product of 
wide spread telief in the necessity for radical reformation of our laws 
pertaining to accidents among workmen in our industries. Our legis¬ 
lative bodies have been very slow in recognizing the necessity for these 
laws. Several reasons contribute to their general awakening. (1) The 
number of accidents in industrial pursuits has ra])idly multiplied with 
the consequent-results of burdened courts, miscarriage of justice, and 
heavy demands upon charity. (2) Efforts to find solution by more 
stringent employer’s liabilit}^ laws have proven unsatisfactory. (3) 
The influence of other nations which Imve already taken this advanced 
ground. 

A cursory examination of the laws of the several states reveals many 
similar features, as well as many diverse provisions. The diversity is 
due partially to the different industrial conditions in the various states. 
More especially is it the result of no unanimity of mind as to the best 
provisions of such a law. The model law is yet to be drafted and must 
be the result of an evolutionary process, in which different features 
must be subjected to trial, weaknesses detected and remedied, until an 
acceptable law is secured. 

Before assuming the discussion of the particular features of these 
laws, it may be well to consider the definite purposes underlying these 
statutes. 1. l^rimarily, all seek to insure comi>eusation for accidents, 
whatever may be the cause of the accident. (2) To save a considerable 
part of the pi-esent cost due to litigation. (3) To provide administrative 
tribunals where disjmtes tetwcen the two i>arties (‘oncenied may be ad¬ 
justed promptly, cheaply and conclusively. (4.) To minimize the number 
of accidents of industry- by automatic i*estraints. Reliable statistics show 
that three times as many y)erson8 in proix>rtion to the numlxer employed, 
are killed or injured in the course of employment in United Htates as 
in any other country of the world. 

rai*enthetically, we should remind oui-selves of the requirements which 
the common laxi^ has necessitated on the part of lK>th the employer and 
employe. The one is obliged to furnish a safe place for the laborer, to 
provide reasonably competent fellow workmen and subject all employes 
to reasonable regulations. The other is expected to exercise reasonable 
care in observance of such rules and to assume all ordinary risks in¬ 
cident, to the business, xis well as the negligence of fellow workmen. If 
an employe is negligent in any one of these particulars, he will not be 
abl^ to I’ecover damages even though at the same time the employer is 
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giiiltv of a biH'aoli of IiIk obligations. Tlit^e coinnion law dofenseK, known 
under the familiar lilies of “eontribiilory negligence/’ assumption of 
risk” and “fellow servant imlc-S,” have been rendered less harsh and 
severe by many statutes iK^i*taining to dangerous employments I'equiring 
the provision of safety device's by the employer, the neglect of which 
rendered the defenses of ^‘assumption of risk” and ‘^fellow servant” null, 
or at least materially modified. This type of legislation has been 
abundant in recent yeai’s. In ()hi<^, for instan<‘e, it was possible for a 
workman to recover through the courts for every injury except those 
arising* in the use of simple tools or due solely to his own personal 
negligence. These precautionary measures were meritorious but not 
adiHpiate to the m^essity of the situation. American experience with 
this remedy is <*oinciding with that of England and (lermany in that 
two objectionable (*onsequences thrust themselves upon the public. It 
lias multiplied Ihe litigation in our courts through increawni number 
of suits for damages, with all the attendant evils, and |)ermits a large 
number—over fifty per cent—of cases where there is no neglect on tlie 
part of either party but due to industry, io go um'oinjiensated. It is 
right here that the fundamental characteristic of the new laws appears. 
It aims to com])ensate the workman in all niHVH, regardless of the lilame 
or abstmce of blame, (*xcept such injuries as may be due to wilful neglect. 

There are certain fundamental features of these statute's which must 
be given attention in order that the matters ]>rovoking“ diflferences of 
opinion may be clearly established in our minds. 

1. A flop! Ion of ihc Laa\ In the majority of eases—New elersey, 
Kansas, New llamjishire, California, Ohio and Wisconsin—it is optional 
with the employer and employe. The statute expressly ])rovides that 
the employer may (hoose between the common law settlement, divested 
of common law principles, or (‘ompensation. In case the em}>loyer neg¬ 
lects or refuses to accept the law ,then the common law holds good 
with the three common law defenses abrogated. It is usually assumed 
that the employe accepts the law, unless he notifies the proper authori¬ 
ties of his refusal upon contracting his labor. The reasons for this op¬ 
tional feature are two. First, the law is so new and contains so many 
experira€*ntal and innovational features that legislatoi*s l)elieve it wise to 
gradually introduce it. Again, some legislatures feared the law would 
be declared unconstitutional, with compulsory provisions whereby the 
common law is invalidated. Such states hope to overcome this outcome 
by requiring the employer to divest himself of the common law defenses 
as a penalty. In case of (nnj)loyes electing not to accept the law with 
an employer who has so accepted, the common law defenses remain in 
force. The courts of Massachusetts and Wisconsin have m*ently up¬ 
held these modifications in their states, which lends force to this feature 
and points toward the acceptance of this view. 

A few states—Washington, Montana and New York—have made the 
law compulsory for hazardous industries, while others, as C'alifornia 
and Wisconsin, do so for all state, county, toyni, village and school dis¬ 
trict employes. 

2. Sources and the administration of funds, (a) Sources: With the 
exception of Ohio, which collects 90% of the fund from the employer 
and 10% from the employe, the laws provide for the entire payment by 
the employer. The considerations which underlie this provision are that 
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to tax the employe means the creation of the necessity for advancing 
wages of workmen, while it is contemplated that the employer may 
reimburse himself from the consumer. It is argued by some proponents 
of compensation laws that each party—^w^orkman as well as employer 
—should bear such share of the expense as his responsibility for acci¬ 
dents demands. It is difficult to see the feasibility of such a plan. 

(b) Administration—Ohio, Montana, Massachusetts and Washing¬ 
ton require the funds to be paid to the state, which becomes responsible 
for compensating the workman. All other states arrange for the pay¬ 
ment to the workman directly by the employer, by rendering the em¬ 
ployer legally liable for such payment. 

Opinions are somewhat diverse with regard to this feature of the law. 
Eminent authorities pronounce state administration as the only effect¬ 
ive ])lan, since it is the only means whereby the em])h>ye can be assured 
of his compensation. Otherwise he would be in jeopardy by possible 
insolvency of the erayjloyer. On the other hand this ])lan is weak, in 
that it absolves the employer of responsibility for the de(‘rease of acci¬ 
dents. The consex]uent demands uj)on the state may make the i>ay- 
ments a burden to the state. 

The second plan, however, may bankrupt the employer, in which case 
the emj)loye must suffer. It is proposed, in Michigan re])ort, for in¬ 
stance, to permit the employer to protect himself by some kind of in¬ 
surance either mutual or emydoyers’ liability insuran(*e. This enhances 
the cost to the employer, but places on him the responsibility for reduc¬ 
ing accidents to a minimum. The problem is to escape the evils of the 
bankrupt employer or corporation on the one hand and the insurance 
company on the other. 

Administrafion of the law. The duties of administration are placed 
in charge of special boards or commissions created by the several acts. 
Wisconsin—Industrial Commission; Ohio—State Liability Board of 
Awards; Michigan—Industrial Accident Board (proposed) ; New Jer¬ 
sey—Employers’ Liability Commission. 

These bodies are constituted as tribunals in which all matters of dis¬ 
pute between employer and employe in regard to compensation shall be 
settled. This keeps such controvei*sies from the courts and aims to 
secure uniformity of decision and administration as well as promydness 
and conclusiveness. As constituti(mal safeguards and a means of at¬ 
taining justice yu’ovisions for appeal from the decisions of this tribunal 
to regular courts are made, but these differ. In Wisconsin apy)eal may 
be taken if the board has exceeded its powers, is guilty of fraud or makes 
an award not supported by facts. In Ohio appeal to courts may be 
made if award has been denied. Michigan (y)roposed) findings of Board 
may be reviewed by State Supreme Court upon application within a fixed 
time limit by aggrieved i)arty. 

The exy)ense of administration is fixed upon the state, which can well 
afford to bear it, inasmuch as it is relieved by a considerable yier cent— 
variously estimated as 25% or more—of its litigation. This may be 
defended, also, uyxm the ground of the vital interest which the state 
y)osse8ses in the welfare of the workmen and their families. 

/Schedule (>f Compensation, The states agree in having some corapen- 
sation but do not agree in all the details of their schedules. For in¬ 
stance, in some laws the employer is requii'ed to furnish medical ser- 
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vices for a period after the accident. The considerations that demand 
this are obvious. The necessity for competent service, the probable 
betier judgment of the employer, accpiisition of authentic information, 
and the natural desire to minimize the results of injury, make this a wise 
provision. 

The payments for injuries depend upon the seriousness of the injury 
and is fixed by schedule based upon wages of the workman, in most cases. 
In case of death the emj)loyer shall pay a per cent of the wages in 
weekly installments for a stipulated time, 300 weeks most frequently, 
with a minimum of |1,200 and a maximum of $3,000. 

In case of partial disability the payments are a per cent of the wages, 
most usually 50%—65%; in Wisconsin—for a stated period—say four 
years. Wisconsiu advances these payments to 100%; in case of per¬ 
manent disability; Ohio two thirds wages until death; New Jersey 50% 
for eight years. 

In case of lemporary disability the same principles are applied, with 
less liberal ])ercentages. Frequently the law presents a fixed schedule 
of payments, graduated to the severity of the injury as measured by the 
part of the body injured—so much for loss of finger, or loss of hand, or 
loss of foot, etc. 

1‘arenthetically, it may be of interest to note in this connection that 
the Federal Congress has a Workman's Com])eusation measure before 
it at the present time. This measure is modelled after the state laws, 
embodying what are considered the best features of sindi laws. Congress 
has already legislated in this field. The first act—lOOti—was set aside 
by the courts liecause not limited in its application to Federal jurisdic¬ 
tion. The second act—1908—has Ikhjii sustained by the courts but is 
restricted in its application to common carrier employees while the act 
at present under contemplation will extend to all emj)loyees subject to 
the authority of the Federal government. 

Finally we note that phase of our topic which is provocative of wide 
comment and discussion, i. e., the relation of these statutes to our 
fundamental law. The progress of this legislation has been impeded be¬ 
cause in conflict with our rigid constitutions and their established lines 
of interpretation. We adapt ourselves to this new procedure less read¬ 
ily than do Fur(>]>ean nations. Recently the public has had its atten¬ 
tion directt?d to this phase by court decisions in Washington, Wisconsin 
and New York. 

The New York law was pronounced unconstitutional on the ground 
that the law violated the clause of the state constitution, as well as a 
similar clause in the United States constitution, which forbids the 
taking of property without due process of law. The court holds that 
to establish liability without fault is such deprivation of property and 
at variance with the common law principle. This same contentmn was 
raised with the Washington law, wiiich was charged, also, with taking 
the property of one employer to pay the obligations of another. The 
court of that state upheld its validity under the authority of the police 
power of the state, which is that power of the state to regulate the affairs 
in accordance with public welfare in the absence of express prohibition. 

The court cites numerous decisions in support of this contention. Of 
these we give only two. The court cites the Federal Statute whereby 
the owmers of United States vessels may be taxed for each sailor em* 
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ployed on their gthips. These moneys become a relief fund in the United 
States Treasury for maintenance of sick and disabled seamen. 

Statutes making railroad companies liable for loss of property caused 
by tires sel by their lotomotives cleiirly create liability without fault. 
Such statutes have been upheld by slate courts and by the Supreme 
Court of the United States. 

The two decisions bring into contlict two fundamental principles of 
our constitutions. The one finds its jnstiticaiion in the ])rotection of 
the personal rights in ])ro])erty, while the other involves the rights of 
the public, as well as personal welfare of the employed ( lass. Obviously 
the issue concerns the definition and use of the police power, which 
cannot be discussed in this brief paper. This power is ample in all 
cases of dangerous industries. Whether it is suflicient to cover all 
kinds—the less dang(u*ous as well—remains to be seen. Tlie recent de¬ 
cision of the Wisconsin court niakt^s use of this defense and brings the 
workmens compensation law of that state within the scope of its funda¬ 
mental law. Heliance in this inatbM* must Ik* placcKl in the wisdom, 
sense of justice and broad (^institutional vision of our United States 
Su])r(une (^)urt finally. If a sense (►! justice and general welfare demand 
a (‘hange from tlu^ present system of eni[)loyer's liability, surely under 
a rational constitution, ordained to t*stablish justice and ])romote gen¬ 
eral welfare, it ought to Ik? ]K)ssible. Ke(*ent decisions and utterance of 
our high(*st c(mrt give evidence of this attitude. For instan(*e, in the 
case Noble State Bank vs. Haskell, 210 U. S. 104, the court said of the 
police power, "‘It extends to all the great jinblic needs," and “may l>e 
put forth in aid of what is sanctioned by usage or h(?ld by the ju*evailing 
morality or strong and jiredonderant o])inion to l>e greatly and imine<li- 
ately ne(’essary to the public welfare." 

Again, in Holden vs. Hardy, 100 S., JUiO, the same court declared 

“that the law must adapt its(*lf to new conditions of society." It may 
seem very i*easonable that a conception of the police power which per¬ 
mits taxation of a btinker to guarantee the dc^bts of another banker ought 
to be comprehensive enough to include si tVorkmen's comi)ensation act. 
These views—even though the court be not called upon to i^ender a 
decision immediately—will shape the judicial opinions of our state 
jurors. 

Again, these laws are accused of intertering with the freedom (>f 
contract. Some states seek to avoid this charge by making the law 
optional for both employer and employe. In cases of compulsory law 
this pifivision is defended by i*esting i1 upon the police power! On 
general principles it is the right of every citizen to contract his labor 
or services. Yet, this is not an absolute right. There can be no doubt 
that the state can restrain some individuals from all contracts, and all 
individuals from some contracts. Some restriction upon contractional 
rights, of course', is very common. The basic test of whether this law 
comes within the s(M>pe of this defense is the reasonableness of the regu¬ 
lation. The fact that it is the means of attaining a social good as 
well as remedy for personal injustice the Washington court pronounces 
ample justification for upholding the law as valid. 

Thij^ same line of defense is applied to the charge that such a law is 
a species of class Ic^slation, because it takes property from one group 
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of persona and bestows it upon another. Nor does it violate the con¬ 
stitutional guarantee of the eqml protection of the law to all persons. 

Objections are raised to the classification of trades because the laws 
in many cases cover all trades and are not limited to hazardous ones. 
This cannot be a valid objection, becfiuse all trades in which accidents 
may occur are hazardous in some degree. Fiirihermore, the fa(*t that 
employers dealing with less than three workmen are in some states ex¬ 
empt is defensible on the grounds that the dangers and means of avoid¬ 
ance under such circumstances are comi)aratively easy. 

Another attack upon the Washington law is that it violates the pro¬ 
visions of the constitution which aim to secure uniform taxation for 
public ])urposes. The couii^ denies the term tax as applicable to the 
provisions of this law. It d<K*s not involve a contribution to the govern¬ 
ment to m(^t the expenses of government, but is to recompense em¬ 
ployes. It is a condition imposed upon owners for the privilege of 
carrying on business and is therefore in the nature of a license tax, im¬ 
posed for revenue and i*('gulation. As such it is not hostile either to the 
state or Federal constitutions. 

Finally, these laws are assailed l>e(‘ause they deprive the individual of 
his constitutional right to a trial by jury in case of adjustment for in¬ 
jury. The validity of this charge may be questioned for the following 
re^isons. (a) The right to trial by jury is competent only when, under 
legislation provision, the individual is entitled to bring action for dam¬ 
ages. TIhw laws have removed the cause of action on the one hand 
and the ground of defense on the other and merged both in a statutory 
indemnity, fixed and (‘crtaiii. If under the i>olice power the cause for 
action may be remove<l, their right to jury trial, being incident to the 
right of action, is left without anything upon which to operate. 

(b) In many laws this right is presumed by allowing an ap]>ejil from 
the administrative board, or if not, then the board has conferiXMi upon 
it the quasi-judicial ]>ower to determine facts. This is similar to the 
'power of Boards of Health, et<*. In case said b(aird ex(‘eeds its powers 
or is guilty of fraud or abuse of its power, then appcnl may be taken 
to the proper courts and the rights of the individuals concerned may 
be safeguarded by the accejitable constitutional method. 

Michigan Agincultural College. E. H. RYDEB. 
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RESULTS OF THE ]\ri:RSHON EXPEDITION TO THE CHARITY 
ISLANDS, LAKE HURON. 

THE A:\irHlDlANS AND REPTILES OF tTIARITY ISLAND.^ 

RV CRYSTAL TIIOMI^SON AND HELEN THOMPSON. 

This imi>er is based on the collections made by the various nienilK*i*s of 
the Mei^shon Exiiedition of the T^nivei-sity of Michigan IMimMim to the 
OharitA^ Islands.- During the slimmer of 1010, six men were in 
the field, each of whom devoted his time to a jfarticnlar group. Tn 
1011 Mr. Wood again sjient a few weeks on the island. Dr. Rnthven 
was there for a few days, and the writers were sent over in August 
to take photogra]dis of the habitats and secure what data they could. 
Several papers have already been published'^ on the resulis of the ex¬ 
pedition and others will follow. 

The Charity Islands are a group of three small islands situated near 
the mouth of Haginaw Kay. The largest. Charity Island projier, on 
which the ani])hibians and ix'ptih^s were studied, contains aliout 050 
acres of rock and sand, is owmed by the Unital States Government, 
and is used as a light h()us('i station. Cutting of vegetation, hunting, 
and fishing within a mile of its shores are not permitted, so the condi¬ 
tions are decidedly primitive. The island is covered with a natural 
forest of oak, maple and pine, there is a shallow pond (‘oinprising sev¬ 
eral acres on the west side, and the beaches are mostly low and sandy, 
with an occasional ]>roje(‘ting point of bare rock. 

Little Charity, containing about 3 acrt^, is used as a fishing station, 
and Gull Island, the smallest of the three, is merely a low projecting 
reef, about a quarter of an aci’e in extent, that is generally not indicated 
on the maps. The group is somewhat nearer the west coast than the 
east. Charity Island is six and seven-eighths miles southeast of Point 
Lookout, nine and seven-eighths miles noiThwest of Oaseville and nine 
miles northwest of Oak Point. 

The islands are of especial interest biologically in that they have not 
been connected with the mainland since glacial times. The presence 
of resident birds is of course easily explained, and the few mammals 
probably cross on tlie ice during the winter. There are two possible 
ways in which the salamanders may have reached the island. The young 
in the aquatic stage or the adults during the breeding season may have 
crossed by water; or, and this seems to l>e the more plausible explana¬ 
tion, the adults may have drifted over in decaying logs. The latter 
explanation may also account for the presence of the fox snakes, milk 
snakes, garter snakes and gi*een snakes, and the toad and perhaps 

*From the University of Michigan Museum of Natural History, 

.^The writers are also indebted to Dr. A. G. Ruthven for his notes on the reptiles and amphibians 
of Charity Island. 

’ »Ruthven, Alexander G., Science, N. S., XXXIH, pp. 208-209. Wood, N. A.. Wilson Bulletin. 
XXIII, pp. 78-112. Wood, N. A., Thirteenth Ann. R^t., Mich. Acad. Sci., pp. 131-134. Dodge, C. 
K., Ibid., pp. 173-190. Andrews, A. W., ibid,, pp. 168-170. 
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some of the snakes may have been carried over while hibernating in 
logs. There is little possibility that any specimens of these groups 
were ever accidentally introduced by man. The frogs, the water snakes, 
the rattlesnakes and the turtle are all more or less aquatic forms and 
probably swam across. It must Ik* admitted however that these are 
little moi*e than conjectures, as no data on the subject are at hand. 

Without doubt the small number of species may l>e accounted for by 
the distance of the islands from shoi’e and the length of time which has 
elaj^sed since they lx*came inhabitable. The number nf individuals is 
also v(u*y small and tliis nuiy be explained by the limited areas in the 
different habitats, which leads to a greater ])ersecution by enemies and 
a more limited food supply. Thus the only species at all common are 
the newt, which feeds on insects in the water, and the water snake, 
which can find f(M)d in the water all about the island. The other species 
are dry land or marsh forms tliat on the islands are n^stricted to small 
areas whi(*h can only harbor a small amount of food and which are 
thoroughly workcKl over by the flesh-eating birds. 

LIST OF SCKCIES. 

1. Necturus maculosus Raf. Alud Puppy.— Altho no s])c'cinmns were 
taken, Captain MacDonald re])orte(l the s})ecies as common in Saginaw 
Bay. 

2 Ambystoma jeffersonianum (Green). lRue-s])otled Salamander.— 
One specimen of tliis salamander was taken by Mr. ^^’o()d in 1910 and six 
in 1911. They were found in the debris under decaying boards at the base 
of Snake Point. 

It. Diemictylus viridescens Raf. Green Xewt.—This salamander was 
fairly common on the island. Ten in the terrestrial stage were taken in 
1910 and seventeen in 1911. In 1911, Dr. Ruthven found them common 
in a pile of decaying boards back of the light-house. On their visit to the 
island, the writers collected one which \Nas afterwjirds lost, under a board 
at the base of Snake l^oint. k ' i i- 

4. Bufo americanus LeConte. American Toad.—A single specimen was 
taken on (diarity Island. July 15, 1911. This toad, according to Captain 
IMacDonald, had lived under the boat house for several years and was the 
only one he had ever seen on the island. 

5. Rana pipiens Schreber. Leopard Frog.- -Fourteen specimens of the 
leopard frog were taken, one in 1910 and the others in 1911. The writers 
found several in August, in the high grass along the south shore of the lake. 

6. Rana clamitans Latreille. Green Frog.—Two specimens of this 
species were taken in 1910 and three in 1911. They were found under 
stones on the beach. 

7. Thamnophis sirtalis (Linn.). Garter Snake.—Three garter snakes 
were collected on the island by Mr. Wood. These were the only ones suen 
but Captain I\IacDonaId reported it as rather common at times. 

8. Natrix sipedon (Linn.). Water Snake.—Water snakes are always 
abundant on the island. They are usually found under boards and rocks 
on the beach. Thirteen specimens were collected. 

9. Elaphe vulpinus (B. & G.). Fox Snake.—Two specimens of this 
species were killed by Captain MacDonald, about 1896. This is the only 
record for the island. 

10. Liopeltis vemalis (DeKay). Green Snake.—According to Captain 
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MacDonald this species was formerly rather common on the island, but it 
was not observed by the museum collectors. 

11. Lampropeltis doliatus triongulus (Boie). Milk Snake.—Two speci¬ 
mens of this species were taken, the first in 1910. ' The other w'as found 
under a stone on Light-House Point in 1911. 

12. Sistrurus catenatus (Raf.). Rattle Snake.—Rattle snakes are 
rarely seen on the Charities. One was taken by N. A. Wood, Sept 16, 
1910, another was killed July 18, 1910, by W. W. Newcomb, and one was 
seen by A. W. Andrews in 1910. 

13. Heterodon platyrhinus Latreille. Hog-nosed Snake.—Two speci¬ 
mens of this species have been seen on the island by Captain MacDonald. 

14. Chelydra serpentina (Linn.). Snapping Turtle.—A single turtle was 
taken from the island pond. Sept. 13, 1910. 
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NOTES ON MICHIGAN BIRDS.^ 

nv N. A. WOOD. 

There are a number of speeies iu the ornis of Michijj^an which are so 
rare or seldom observed, at least in ceiiain parts of the State, that 
all of the records obtained should be ])ublished. These rare birds belong 
to no one class, being o(*casionnl visitants, stragglers, forms that are 
nearing extinction, and fonns that for one reason or another have never 
become common. It is the purpose of this ]>aper to note the records 
for these species that have been rec*eived at the I^niversity of Michigan 
Museum in 1911 and 1912. 

Gannet (Suhi bassana). 

The tii'st Mi<*higan record for this bird was (obtained last year, when 
an immature specimen shot at Walker Lake, Livingston C'ounty, on 
October 19, 1911,- was sent to the museum. This s])ecies is a very rare 
straggler from the Atlantic coast, where it is known to breed on some 
islands in the Gulf of St. Lawrence. 

Evening Grosbeak (Hes})eriph()iui vospertina vespertina). 

A Hock of about twenty evening grosl>eaks was seen from January 19 
to February 19, 1911, at Ann Arbor. It seemed to have its headcpiartcrs 
about a Imx elder tre<^ on Tliomjisou Street. This bird is only very 
nirely seen in this vic inity. Six were seen on NovemlKu* 25, 190(i, and 
it was rather common during the Avinter of 1889-90. 

Duck Hawk (Falco peregrinus anatum). 

Another unusual bird in this ])art (»f the Slate is the duck hawk, a 
specimen of Avhich was seen at a small lake near Ann Arbor, by Mr. 
B. Tjohr, on April 15, 1911. This is a true falcon and lives on ducks 
and smaller game birds which it pursues and captures on the wing. It 
mostly follows the spring and fall migrations along the shores of 
the Great Lakes, but is occasionally seen inland. The Avriter saw one 
at a small lake in Tjodi Township, in August, ISSO, chasing a flock 
of killdeer. Another Avas shot at Silver Lake, Freedom ToAvmship, 
March 10, 1884, and an adult male in the museum collection Avas taken 
at Ann Arbor in 1892. 

Sycamore Warbler (Dendroica dominica albilora). 

On April 22, 1911, one specimen of this species was taken on the 
north bank of the Huron River, betAveen Ann Arbor and Ypsilanti, by 
F. Novy. This rare 8]>ecies probably reaches its northern limit in Mich¬ 
igan at this place for it has not been found fai-ther north. The name 


JFrom the University of Michigan Museum of Natural History 
^Recorded in the AVilson Bulletin, \’'oI. XXIV, pp. 43-44. 
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was given because of the habit of feeding and nesting in the sycamore 
tnw that are generally found along the banks of the luom southern 
streams, and it is found in no other habitat in this region. The first 
birds observed in this vicinity weiv taken below Ypsilanti, on May 17, 

1893, by Dr. J. B. Van Fossen. Tt was not noted again until 1906, 
when it was first seen by A. D. Tinker, April 22, and later, April 25, 
by the writer, in a grove of sycamores l)elow Geddes. It was seen 
again at this place on April 26, 1908, and as late as June 21 by Tinker, 
and that year the specie's no doubt nestx^d in the gi’ove. 

Upland Plover (Bartramia longicauda). 

The upland plover was seen near Manchester, Washtenaw County, 
on A})ril 19, 1911. Tins is the only re(*ord for the year in this region, 
whei*e the bird used to Ik' a not uncommon breeder twenty-five years 
ago. The species is almost extinct in this vicinity. 

Sandhill Crane (Grus mexicana). 

A hock (J about twenty sandhill cram^ was seen near Unadilla, I/iv- 
ingston Coiinly, March 24, 1911. This region is full of sand hills and 
tamarack marshes, and the s}>e(‘ies has bred there since our earliest 
knowledge of the region. Previous re(!ords for the locality are a nest 
with two eggs found in May, 1896, an adult male in the museum col¬ 
lection taken on May 25, 1897, a female taken on October 25, 1909, and 
an immature bird secured in October, 1910. 

Pigeon Hawk (Falco columharius columbariiis). 

This species, like the duck hawk, is very rare in this vicinity, seem¬ 
ing to prefer the shores of the Great Lakes in migi^ation. A single bird 
was observed near Ann Arbor, !May 9, 1911. A fine male in the museum 
collection of mounted birds was taken at Ann Arbor on October 19, 
1890, and an adult female on November 5, 1900, at Kteere’s swamp. 

Kirtland Warbler (Dendroica kirtlandi). 

Another Kirtland warbler was seen at Ann Arbor, on May 10, 1911. 
This is the tenth record for this locality, and they are all for May (from 
the 6th to tlie 16th). 

Yellow-breasted Chat (Icteria virons virens). 

A pair of yellow breasted chats was found in the willo^v thicket at 
Steere’s swamp on May 13, 1911. In this region the species has only 
been found at this particular place, and hero only a few times—May 20, 

1894, May 16, 1906, May 8 and July 20, 1909, and May 13, 1911. 

Shbrt-billed Marsh Wren (Cistothorus stellaris). 

A short-billed marsh w-ren wm seen on September 10, 1911, at a 
matjshy pond near Ann Arbor. The species seems to be a very local and 
rare bird in Michigan, and this is the only record for this vicinity since 
'June 20, 1870, when J, W. Detwdller found a small colony nesting near 
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Hooey Oeek two miles west of town. F. Gaige fovmd it nesting near 
Manchester (twenty miles southwest of Ann Arbor) on June 22, 1907, 
and on June 13, 1908. found others at the same place with nests and 
young. 

Shoveler (Spatula clypeata). 

One shoveler duck was seen at Portage Lake, Washtenaw 
('ounty, on September 20, 1911. This species also seems to 
be a very rare migrant in Michigan. The very few records that we have 
for this vicinity are as follows: April 20, 1899. 0<-tober 1, 1907. April 
12. 1908 (the writer saw three at Pour Mile Lake). March 27, 1909 
(three were seen at the “overflow”). 

r Baldpate (Mareca americana). 

The baldpate is another scarce migrant for which we have few Wash¬ 
tenaw’ County records. A flwk of twenty was seen on the Huron River 
on Mar«’h 2.5. 1911. and one was shot. Novembei* 4. 1911, l>y Mr. W. F. 
Hiile at Four Mile Lake. Other records are 8ei>tember 24, 1911 (the 
writer saw a small flock at P’otir Mile Lake), March 28, 1910. April 
17, 1909 (two were shot at a small lake near Ann Arbor), and one was 
shot at Orchard Lake by R. I). T. Hollister, April 16, 1904. 

Double-crested Cormorant (Phalacorax auritus auritus). 

The double-crested cormorant is a scarce migrant in this vicinity al¬ 
though rather common along the Great Lakes. Two immature birds 
were taken near Jackson on October 20, 1911, and sent to the museum. 
Others mounted by the writer were taken at Saline, November 1.5, 1897, 
and at Whitmon* laike. November 25. 1900. Tlie last two are the only 
previous W'ashtenaw County records know'u to the writer. The sj>ecies 
is not mentioned in (^overt’s lo<-al list published in 1880. 

Snowy Owl (Nj cetea nycetea). 

A large snow'y owl with a broken wing w’as found, on January 18, 
1912, in liodi TownshiiK live miles southwest <>f *Vnn Arbor. It was 
an adult male and very white. This s}>ecies is a vei'y scaire and irreg¬ 
ular winter visitant in this vicinity and the records are few. 

i 

Lapland Longspur (Galcarius lapponicus lapponicusl. 

The T.iapland longspur is a winter visitant in Michigan that is not in¬ 
frequently seen along the coasts but which is quite rare in the interior 
of the state. On March 9, 1912, Prank Novy saw a number near Geddes, 
Washtenaw’ Cminty. It has been recorded froni this county but (wice 
before and from the vicinity of Ann Arbor but once. A pair in the 
museum was taken near the city on February 10, 1885, by A. B. Covert, 
and the writer saw one in Lodi Township. Pebraai^’ 10. 1885, 

21 
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Old Squaw (Herelda hyemalis). 

On March 9 of this year a fine adult male of this species was taken 
by Edward Gibson in a small area of open water in the Huron Eiver, 
between Geddes and Superior, Washtenaw County. No others were seen 
by him but a few others were reported by local duck hunters. The 
continued severe cold weather and the frozen condition of the Great 
Lakes no doubt accounts for the presence of this winter duck in this 
vicinity. The species is mostly maratime, altho in the winter it is also 
found on the Great Lakes. It is an expert diver and hundreds are taken 
in deep water gill nets on the lakes. The first record for this county 
known to the writer was secured on December 10, 1901, when several 
were taken in Portage Ijake outlet and mounted at Ann Arbor. 



MICHIGAN ACADEMY OP SCIENCE. 


163 


NOTES ON MICHIGAN MAMMALS.^ 

BY N. A WOOD. 

A number of Michigan mammal records that deserve notice have been 
received at the University of Michigan Museum during the past year. 

Badger, Taxidea taxis (Schreber). 

A large badger was caught near Base Lake, Washtenaw County, on 
February 15, 1911, by John Hayes; another, that subse<iuently escap)ed, 
was taken about a mile north of Ann Arbor on December 3, 1911, by 
Eugene Haas, and a third was secured at Chelsea on January 20, 1912, 
by Mr. T. Alber. 

Seton (Life Histories of North American Mammals, p. 997) gives 
only one Michigan record for this RX)ecies—our tentative Porcupine 
Mountain record—and his map of distribution does not include the 
whole state but extends through central Wisconsin south around the 
end of Lake Michigan and across the southern end of the lower 
I^eninsula. The species is not of rare occurrence throughout the entire 
state but is seldom seen on account of its nocturnal and fossorial habits. 
It is equally at home in the dry oak openings of the south and on the 
sandy plains of the north. The writer has nearly sixty actual records 
for ^e state and twelve for Washtenaw County alone. 

Opossum, Didelphis virginiana Kerr. 

An immature female oi>ossura was captured by Eugene Haas, Janu¬ 
ary 8, 1912, about a mile north of Ann Arbor. It was trapi)ed under 
an old deserted house, on a very cold night, and the animal was dead 
when removed from the trap the next day. On the night of February 
6, 1912, anotMfer opossum was taken at the same deserted house by Mr. 
Haas. These animals no doubt lived in a burrow (probably made by 
a woodchuck) in the old cellar. These records are the eleventh and 
twelfth known to the writer from this county alone, and it is no doubt 
just as common throughout the southern part of the lower peninsula. 
We have records as far north as Ottawa, Genesee, and southern Isabella 
Counties. 

Owing to its omnivorous feeding habits, pi'oliflcness, and noctunial 
habits, this species holds its own and even increases with civilization, 
and is restricted in its northern distribution mostly by temperature. 
However, it is also apparently able to withstand quite low tempera¬ 
tures. The above specimens were both caught on very severe nights, the 
thermometer registering 6° F. on January 18 and—12® on February 5. 
One would expect that the species would not leave a warm home or nest 
on such nights. The raccoon certainly does not venture out in winter 

‘From the University of Michigan Museum of Natural Historj'. 
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except when it is quite warm and it is much more hardy than the 
opossum. 

Raccoon, Procyon lotor (Linnaeus). 

A pure albino nu-coon was taken in Lodi Township, about eight miles 
southwest of Ann Arbor, on December 24, 1911, by J. Alber. It was 
very fat, although no doubt less than a year old, and weighed twelve 
pounds. This is the sixth albino of this species known to the writer 
from this county during the last forty years. 

Meadow Mouse, Microtus pennsylvanicus (Orel.) 

A nearly pure albino of this speedes, an immature male, was taken 
near Salem, Washtenaw County, by E. D. Walker, on December 7, 1911, 
and presented to the Museum, While this species is very common in 
this region, often doing much damage to small fruit trees as well as 
grass and grain crops, albinos are very rare, and the only previous 
record known to the writer was a perfect sjKMdmen caught by him. in 
July, 1875, in a low wet meadow in Lodi Township, Washtenaw County. 



MICHIGAN ACADEMY OP SCIENCE. 


165 


DIRECTIONS FOR COLLIXJTING AND PRESERVING SPECI¬ 
MENS OF REPTILES AND AMPHIBIANS FOR 
MUSEUM PURPOSES.^ 

BY ALEXANBBU G. RUTHVBN. 

^ Few ^£?roiips will l)etter repay the (‘ollector than the reptiles and 
am])hil>ian»s, for more specimens of most of the species are needed, and 
there are few re{?ioiis from which collections are not greatly to be desir¬ 
ed. For these reasons ]>ei'Sons interested in natural iiistory, as well as 
collectors generally, should make an ellort to preserve at least such 
material as comes to hand. The w^riter is convinced that much of the 
neglect of these groups by collectors is due to a lack of knowledge of 
how to conveniently presence specimens, and having often been asked 
for information on this i>oint has attempted in tliis paper to formulate 
simple instmctions that may te carried out without an elaborate equip¬ 
ment by persons who wish to obtain specimens for the museum. 

EQIUPMKXT. 

The apparatus neede<l for the collection and field study of reptiles and 
amphibians is not extensive. The list given below contains the tools 
and materials that the experience of the writer has found most useful. 
Of these things, the collecting im])lements are not, of course, absolutely 
necessary if one intends to ])resen^’> only the sj>ec‘imens that are easily 
caught in the hands, but the other tools and materials are quite essen¬ 
tial to the proi)er preservation of specimens and should always be 
carried. 


For Collecting Specimens. 


Gun and ammunition. Game bag or creel. 

Turtle net. Placental forceps. 

Dip net. Fish-hooks. 

Cotton cloth bags of various sizes. 

For Preserving Specimens. 


Scalpel. 

Small scissors. 

Bone saw. 

Rubber gloves. 

Hypodermic and universal 
syringes and needles. 
Formalin (Sherings). 

Alcohol (96%). 

Glycerine. 


Measuring cup. 

Arsenic, salt, powdered alum, 
tow or cotton batting, Inrge 
skinning knife, strong linen 
thread, surgeon’s needles, gal¬ 
vanized iron wires (No. 18), if 
dry skins are to lie put up. 

Bottles, vials and corks. 

Pans, preferably of granite ware. 


^From the Univereity of Michigan Museum of Natural History. 
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For Recording Data and for Field Stvdiea. 

Note books and pencils. Field glasses. 

Labels. Camera and supplies. 

Code of colors. Tape line. 

The most satisfactory^ gun to use for extensive collecting is a 28 or 
44 gauge shot gun. For most specdmens empty shells should be pur¬ 
chased, and loaded with small charges of i>owder and dust shot (No. 
14) as needed. The writer has discarded brass shells, preferring to 
buy j)rimed paper shells and throw away Ihe exploded ones. The exact 
load will depend upon the size of the animal, distance, etc., and is 
easily learned by exi>erience. Tlie large lizards (e. g., iguanas) and 
turtles may be shot with full charges (134 dr. of powder and % oz. 
of No. 6 or 8 shot). A vei-y effective gun for small s{)ecimens is a 
.22 caliber target ijistol or rifle, bored smooth and shooting the .22 
calil)er shot shell. A gun will be found necessary if a complete series 
of the forms in a region is desired, or in the obtaining of series of speci¬ 
mens of some species in a short time. 

There is no way of securing turtles and crocodilians so conveniently 
as with a trap net. The funnel hoop nets, without wings, are very good 
for this puri)ose and may be had in various sizes. A double-throated 
net 2 feet in height and with a 1^4 inch mesh is a good size for general 
collecting. For small acpiatic* animals linen minnow dip nets, 20 inches 
deep, with a %-ineh mesh at the top and a %-inch mesh at the bottom, 
attached to 6 foot handles are almost indispensable. 

One of the most convenient articles that can be added to the collec¬ 
tor's outfit is a series of cotton cloth bags of various sizes. These are 
for the reception of specimens in the field. As a rule, a bag 12 inches 
deep and 7 inches wide will be most often needed but a few larger sizes 
shjOuld be added, particularly if collecting is done in a country where 
species of large size abound. Tie strings may be sewed to tlie bags 
or draw strings may be provided, but the writer has found that, for 
several reasons, it is better to carry some short strings for the purpose. 

Long forcej>s may be used for a variety of purposes. They are often 
necessary to pi(*k up venomous reptilea or wounded animals that can bite 
appreciably hard, or to pull specimens out of holes, from under thorny 
bushes, etc. They are also convenient for lifting specimens out of the 
preservative. For most purposes, the heavy forceps (Fig. lb) .%0 mm. 
long that are designed for removing specimens from deep jars are the 
best, but where large si)ecimens are handled, heavy placental forceps 
(Fig. la) ai*e preferable as they cannot be twisted. 

Strong fish-hooks may be utilized in several ways. Straightened and 
fastened to a stick they will serve as spears for frogs or specimens that 
have taken refuge in crevices where they, cannot he inched with the 
forceps. They are also very convenient if spedraens are to be skinned, 
for they may be hung by a strong cord and used to suspend the body at 
a convenient height while the skin is being removed. 

Field glasses and a camera are valuable additions to the collector's 
outfit, but not absolutely essential to the work. By means of the for¬ 
me!^ the habits of individuals may be studied more easily, and photo- 
gr^ipbs of the habitats of the different species are very desirable. 
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The matter of labels is usually given the least attention when it should 
have the most (see p. 177). The writer believes that a metal label is by 
far the best for the field. Every expedition sent out from the University 
of Michigan Museum is supplied with a series of small pure tin tags, 
stamped with consecutive numbers from 1 up, provided with strings, 
and arranged in order on wire loops, each holding 100 labels. 
Metal tags are not always easily obtained by private collectors, and in 
this case small paper tags will serve tlie purpose. These should be 
about an inch square, of stiff white pa{)er, provided with strings, 
and should bear a serial number written with a medium soft pencil (e. 
g. Kohinoor H. B.) or India ink. 

The notebfK>k is as important as the labels. When only a small 
amount of collecting is to be done one book will suffice. A convenient 
arrangement is to use the front part of the hook as a field catalog, fur¬ 
nishing it with serial numbers coi'res})onding to the labels and with 
enough space between the numl)ers for full notes, and to i*eserve the 
back part for general notes on habitats, etc. When extensive col locating 
is to be done it is well to hav^e two note-books, one to leave at home 
and one to caiTy into the field, the former having the numbers and 
to l)e used as a catalog, the latter to be used as a djiily journal of ob¬ 
servations. A leather bound book such as is used by surveyoi*s is pre¬ 
ferable, as it is less easily damaged by water. A convenient ruling for 
the field catalog is shown in Fig 2. 

A code of colors may be dispensed with if little time is to be de¬ 
voted to the work, but persons desirous of getting the most valuable 
results should have one. The writer has found the ‘‘Code des Coleurs,” 
by Klincksieck and Valette,* a vei'y good color key, with the addi¬ 
tional advantages of simplicity and reasonable price. 

Hypodermic syringes ure not strictly necessary, as the sj:)ecimens may 
be opened with a sharp knife or scissors, but the specimens look so 
much better if injected that a syringe will well repay the cost. Only 
the all metal syringes (Fig. 3c) should l>e iwrchas^. The most |n-ac- 
tical size is the hypodermic syringe of 12 c(\ capacity, and this should 
be provided with some small needles and one or two large ones (those 
used for spinal injections). If many large specimens are to be pre¬ 
pared, a universal syringe of 4 ounc^ capacity will be found very satis¬ 
factory. This should be provided with some long hypodermic needles 
(100 mm. long), and the writer has found that a long canula (160 mm. 
long) with the end filed off diagonally to form a sharp point makes an 
excellent needle for the injection of large, tough-skinned specimens. 

A pair of rubber gloves should be added to the outfit if one expects to 
preserve a considerable number of specimens, as the formalin solu¬ 
tion is hard on the hands. 

The scali)el and scissors are for skinning or opening specimens, the 
bone saw to remove the shells of turtles (Figs. 3a, b, d). 

If nothing else is to be had, ordinary commercial formalin will do 
for the preservation of specimens, but the results, are so far superior 
when Shering’s formalin is used that a special effort ought to be made 
tlf *haye it. The stock is to be considered 100% when diluting (with 
to the strength used as preserving fluid. 

H ifpii may be puroliased from Paul Klincksieck. 3, me Corneille, Paris. 



I.—Ventral surface of turtle, showing position of opening cut. 










Fi«. 2.—Reproduction of a pajte from a collector’s field book 
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The alcohol used should be ethyl alcohol. The stock strength of 90% 
should be purchased, and dilutions made from this. 

Tlie arsenic, tow or cotton batting, salt, alum, linen thread, skinning 
knife and surgeon’s needles are used in the preparation of dry skins and 
may be omitted from the outfit when only specimens that may be pre¬ 
served in liquid are to be collected. 

A number of bottles and vials of various sizes and fitted with corks 
should be available, for delicate specimens should be placed in these for 
I>ernianent storage or shipment. 

GENERAL INSTRUCTIONS. 

The motto of the colle<‘tor should be ‘^a poor specimen is better than 
none,” and thus he should save the first specimen of each kind that 
comes to hand, but this should not l)e extended to mean that poor 
s])e(*imens an^ good enough. A well prepared specimen is immeasurably 
better than a poorly j)repared one, and so little etfort is needed to prop¬ 
erly preserve most rejitiles and amphibians that there is little excuse 
for spoiling specimens by improper ]reservation. 

The first irerecpiisite of a good specimen is that it must l)e properly 
labeled. It is not too much to say that the value of a specimen is to a 
large extent in direct ])roportion to the amount of a(*curate data ac- 
c<mi[)anying it. Every specimen, theref(»re, should be numbered and full 
data in regard to it entered in the noteb<H>k. 

It is also desirable that series of s])ecimens be secured. Owing to the 
variability of the ditfereiit forms, a series gives a better knowledge of 
the (‘haracters of a species in a i)articular region than does a single 
specimen. An effort should be made to (»btain considerable numbers of 
spe<*iniens of each, kind, and the numlxr of each form obtaine<i may 
conveniently be in proportion to the abundance. Some collectors give 
the rarer forms most attention, but the writer believes that the most 
valuable collection may b(^ made by taking as many of the rare fonus as 
possible but at the same time getting large series of those most abundant. 
The latter can usually be obtained without interfering with the general 
work and the large series will furnish most valuable data: on variation, 
etc. On the other hand, it should be borne in mind that the smaller 
forms are generally the least known and hence more desirable than the 
large showy ones, so that, wiiile the latter should not be neglected, they 
should not be allow^ed to monopolize the collecting. 

Another desirable attribute of a collection is exhaustiveness. Even 
a few^ specimens from any one region are of value, but it is much ])refer- 
able to try to obtain specimens of all the species in a particular region* 

COLLBCTIN(J. 

Little needs to be said on the subjeid of collecting, for the method 
will vary with the facilities at hand and the position of the specimen. 
Most of the specimens may be grasped in the hand, but the larger and 
the more agile ones will usually have to be shot, and it will also be 
found that much time will be saved by using a gun if series are w anted. 

As stated above, crocodilians and aquatic turtles can be secured in no 
way so easily as with a ti’ap net. These animals sink to the bottom 
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when shot, and are then obtained with difficnltv unless the water is 
quite shallow. The largest crocodilians must be shot with a rifle, but 
such specimens will not usually repay the trouble of collecting and 
preserving if young individuals are to be had. The dip net is to be used 
for small atpiatic forms such as small turtles and acpiatic amphibians. 
If it is desired to cajflnre specimens of snakes and lizards alive those 
not easily caught in the hands may be not)sed. Fine annealed iron wire 
is said to be excellent for this ])ur])ose. Ktejneger* has the following to 
say on the subject: “Various sizes [of wire], h*om Nos. 22 to 34, may 
be found useful; the larger sizes'might })robably be quite as serviceable 
if of copper. For larger snakes a noose of Avaxed twine Avill be found to 
work well in many cases, and is to be recommended to persons who are 
too nervous to grab a live snak<* with an unprotected hand. 

“The noose should Ik* fastened to the end of a long stick, or a light 
SAvitch, as the case may require, and if a few IcaA^es are left al the end 
so much tile better, as they will attract the reiflileV attention from the 
noose. Sli]) the noose* genlly over its head and a sharp jerk toAvards the 
tail Avill usually jait tlie prize in your possession.” 

Whether the spe(*imens are obtained alive or dead they should be at 
once slijiped into cloth hags, and if a considerable collection is made 
on one trip a note giving the ])lace of capture should be inserted or tied 
to each bag. If the sjiecimen is an anqfliibian the bag should be AAct in 
Avater. When in the field Avrite a descrijflion. and if convenient make 
photogra])hs of the habitats and record any obseiTations on habits. 

CARE OF SPE(’IMENS. 

J*r(\scrr(ffioH of ihe Entire Animal. 

I?y far the best method of presi*rving r(*]>tiles and amphibians is in 
formalin. All of the amjfliibians and all but the very large rejdiles 
should be jmt up in his Avay, and in the case of the latter it is quite 
permissible to jireseiwe the young ones in foi-malin and ignoi*e the large 
individuals. 

Ailnlt stages: TJ]K)n retuniing to camp the liAe sj)ecimens should 1 h* 
droAvned by immersing the bags in AA ater. The dead specimens should be 
remoA^ed from the bags, the blood Avashed ofl' and the limbs straightened 
out if they have been twisted into unsightly })Ositions. They should 
then be thoroughly injected A\dth a 4^/ solution of formalin (consider¬ 
ing the stock as 10(1^;^,). By thorough injection is meant that the pre- 
serAing fluid should be injected into the body cavity until the body is 
plum]), but not until the skin is abnormally distended as this is unneces¬ 
sary and })r()duces an unsightly specimen. One injection, on the ventral 
surface, is suflicieiit for all but the A^ery large amphibians, turtles, large 
lizards and crocodilians, and snakes. Very large amphibians should 
have the thighs injected; large lizards and crocodilians o^f the same size 
should also have the base of the tail and fleshy jiarts of the'limbs in¬ 
jected; and in the case of snakes it will be necessiiry to inject the 
preservative in several places along the A^entral surface and in large 
specimens into the base of the tail. Care should be taken to inject the 
fluid slowly and uniformly so as not to cause distortions. Turtles are 

♦Bull. 39, U. S. National Museum, Pt. E, p. 9 



MICHIGAN ACADEMY OF SCIENCE. 


173 


injected in the body cavity (innerting the needle behind the fore legs 
and in front of the hind legs), in the neck, and in the fleshy parts of 
the limbs and tail. If a syringe is not used, make slits through the body 
wall in the places where the injections would be made. (Ipen the mouth 
of turtles and amphibians, securing it in that position by inserting a 
piece of wckmI or a cork in the case of tui-tles and a plug of cotton in the 
case of amphibians. 

Having prepared the specimens to be preserved entire in fonualin, 
l)efoi*e placing in the liquid tie on the labels and enter the data in the 
notebook oj)[)osite the corresponding numbers. The date and place of 
capture, colle(*tor s name, nature of habitat, notes on habits, and, ])re- 
fcrably, genei'al color not<^ (i.e., exact shades of color but not imttem) 
should be recorded, and any other information obtained. (See Fig. 2.) 

Ktejneger* has given a good account of how the lal>el should be at¬ 
tached. “In tying the label on be careful not to fasten it tighter than 
necessary to i»iTvent the label from slii)j)ing otf. Never tie a label round 
the neck of a specimen; in lizards and salamanders fasten it round the 
body just behind the fore legs; in frogs and traids in front of the hind 
legs; in snakes round the body at about the anterior third; finally, in 
turtU*s, tie the string to one of the legs, and only in this case is it 
necessary and permissable to draw it very tight.’’ 

If the specimens are to be sent to the museum, they may, when 
thoroughly hardened, Ik^ removed from the pans and ])acked rather 
clos(*ly in glass lK)t<les or jai's, crocks, or wcMKlen containers (metal (‘on- 
tainei*s are seldom s^itisfactory) and covered with 4% formalin. If it is 
dcjsiml to j)r(*serve them ]K‘rmanently tnuisfer the s]>cM*imens, when 
thoroughly hardened, from the formalin to alcohol. For anqdiibians the 
alcohol should Ik‘ alnnit 55^/ , for i*eptiles . 

E(J(]h and Larval Stages: Eggs and the larval stages of the amphi¬ 
bians may be dropped directly into formalin, and if later transferred 
to 49ir fonmilin they may be left thei-e j)ennanenTly. Boulengert also 
gives the folhAving method of ])reserving tadpoles: “Tadpoles should 
l>e preserved in alcohol. Fhromic acid is not to be recommended, as 
rendering the specimens too brittle for ordinary study. To ensure the 
good condition of sj)ecimens pi*eserved in spirit, it is necessary to treat 
them with a little care; tadpoles thrown into the ordinary collecting- 
bottle promiscuously with other spei*imens are never in a satisfactory 
condition for display in a collH*tion and for future study. The best 
plan is to provide one’s self, when going out collecting, with small test- 
tubes half-full of weak spirit; the tadpoles, when taken out of the fish¬ 
ing-net, should be di])ped head foremost in the tube, which may be filled 
with as many specimens as it will hold. On rea<*hing home, say two or 
three houi*s later, the liquor should be at once changed to strong spirit 
(40^^ ), which will again re<piire changing the next day, and so on until 
it ceases to be strongly colored. By this method, of killing in weak 
spirit and then seizing by strong spirit, the tadpole preserves its natural 
shape in a remarkably perfect manner, and the delicate caudal crests 
do not shrivel.” These sjiecimens are generally so delicate that only a 
paper label may be placed in the bottle, but if metal numbers are being 
used these may be tied to the neck of the bottle, ^^uch specimens are to 

*Loc. eft , p. 10. 

tProc. Zool. Soc. Ijondon, 1891, 599. 
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be preserved in lots when they are so taken, and the same care should be 
used in recording the data. 

PreservQiion of Skim. 

As a rule it will not pay the general colle<;tor to attempt the preserva¬ 
tion of specinjens too large to be conveniently preserved entire in 
formalin. Small specimens of the larger* forms may usually be had, 
and these will suffice. However, if one is willing to take the trouble, 
a few adult specimens of the large lizards, crocodilians, turtles and 
snakes will increase the value of the collection, and these may be pre¬ 
served as skins. Tii the case of lizards, make a cut along the median 
ventral line from l>etween the fore legs to the forward end of the 
abdomen. Skin the neck and anterior part of the body through this 
cut, disarticulating the head and the fore limbs at the shoulder. Then 
hang the animal by a fish-hook thrust through the skinned neck and 
carehilly skin the body backward, tuniing the skin inside out in the 
process and disarticulating the hind limbs at the pelvis and the tail, 
leaving these meml>ers, like the fore limbs and head, with the skin. 
Tui-n the skin right side out again. Determine the sex on the Imdy and 
record it in the notebook, and then, after i*emoving the stomach and 
tying it to the skin, throw the body away. Label the skin and preserve 
it in formalin. ' 

Large snakes to be skinned ai’e treated as follows: First measure the 
total length and length of tail. Then slit the ventral surface along the 
median line from the neck to within one or two inches of the anal open¬ 
ing and skin the body through tliis slit, disjointing the head and tail 
and leaving these membei*s with the skin. Label the skin, tie the 
stomach to it and preseiwe in foiinalin. Tf there are any embryos, re¬ 
move the oviducts and pi’eserve under the same number as the skin. 

Homaday^s* method of preseiwing large crocodilians has proved very 
satisfactory. “For the sake of science in general, and the taxidermist 
in particular, measure the cro<*odile carefully and record the dimensions. 
Divide the skin along the under side, following the median line from the 
throat to the tip of the tail, in one long, straight cut. Beginning at the 
end of each middle loe, divide the skin along the bottom of the foot and 
the under side of the leg, u]) to the point whei-e the leg joins the body, 
but no farther. Then begin at the edges of the first cut, and skin as 
far down the sides of the body as possible. When the legs are reached, 
detach them from the body at hip and shoulder without cutting the 
skin, and continue on round the body until the backbone is reached 
and the skin entirely detached. Sever the head from the neck at the 
first cendcal vertebra without cutting the skin. Skin out the tongue 
and remove the flesh from the palatal apertures and various cavities 
of the head. Skin each 1^ by turning the skin wrong side out until 
the toes are reached. Leave all the bones of each leg attached to eacJh 
other and to the skin itself at the toes, but cut away the flesh carefully, 
the same as in skeletonizing. Remove from the skin as much as possi¬ 
ble of the flesh which will be found adhering to it. When the skin is 
thoroughly clean, immerse it in a strong bath of salt and water, and 

’ *Ta»idermy and Zooloirical Collecting, pp. 67-68, New York, 1894, 
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allow it to rmain twenty-four to thirty hours, 'nien take it out, rub 
the inside and the leg bones thoroughly with strong arsenical soap [or 
rub dry with a cloth and apply powdered arsenic], after which apply 
[salt and] powdered alum liberally over the inner* surface, so tiiat 
not a single spot is missed, then hang the skin up by the head (no 
danger of stretching in this case), and allow it to dry in the wind and 
the shade. When almost hard and stiff, take it down and fold it as 
carefully as if it were a Sunday coat, so that it can be packed in a 
l)ox of ordinary dimensions.” (Pig. 4.) The specimen should be lalrel- 
ed, the sex recorded and the stomach preserved in formalin under the 
same number as the skin. 

The larger turtles may also be skinned and in the following way. 
With a small bone saw, saw through the bridge which unites the shell 
of the back (carapace) with that of the under surface (plastron); then 
divide the skin around the plastron, as sliowu by the dotted line in the 
figure (5), leaving enough attached to the plastmn to permit the 
cut to be sewed up after the body has been removed. Hien, with a 
knife, detach tlie plastron from the flesh of the body, leaving the skin 
attached to the front of the plastron. Tuna the plastron up and over 
the head to completely expose the interior, and remove the flesh and 
viscera. Unless the skeleton is to l)e pi'eseiwed, the neck, shoulder 
girdle and pelvis may be cut out with the flesh and thrown away, the 
head being disjointed at the first verfebra, and the linihs at the girdles. 
The animal's legs and tail are skinned precisely as those of a small 
mammal, each of these members being detach^ from the body and 
pulled inward, thus tuming the skin wrang side out; the bones of the 
legs are left attached at the toes, the tail vertebrae are removed. In the 
case of a sea-turtle, which has the front limbs developed as broad, flat 
flippers, the o|>ening cut must extend on up the leg, quite out to the ex¬ 
tremity of the flipper, but in the case of other s[)ecies the feet may be 
skinned from the inside. Having removed all flesih from the entire sub¬ 
ject (including the eyes), wash it clean, and if it is not to he preserved in 
formalin apply a liberal amount of diy* arsenic to the inside surface, also 
putting some on the outside. By wrapping a galvanised iron wire with 
tow or cotton held in place by cotton cord, make a neck and insert one 
end into the posterior skull opening and draw into place by turning 
the neck skin right side out. Wires should also be placed along the 1^ 
bones and wrapped with them with tow or c.otton. If the proj)er amount 
has not been wrapped on the wires at all points, stuff some cotton or 
tow into the hollows with the long forceps. Then fasten the free ends 
of the wires into the vertebrae, pack the interior of the shell with tow, 
place the plastron in position and sew up the opening cut with strong 
linen thread. If the climate is hot and humid, soak the head in 75% 
alcohol for a few hours after the skin has been made up. Isabel the 
skin, determine and record the sex and save the stomachs as in the 
ease of crocodilians. When several specimens of one species hav'e been 
preserved in formalin or as skins, others may be preserved as shells. 
In this case remove the plastron entirely by the opening cut, then re¬ 
move all of the flesh and skin, wash the shells thoroughly, tie the 
plastron and carapace together and hang in the shade to dry. 
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Preservation, of Skeletons, 

If the collector is attempting to make an exhaustive collection of 
the reptiles and amphibians of a region, at least one or two specimens 
of each kind should be put up for skeletons. It is necessary, above 
all, that the species of each skeleton be known, and, as this is often 
unknown to the collec;tor, the safest i>rocedure is to presence enough 
of the body* so that the species can be identified. The most satisfactory 
way to do this is to remove the internal abdominal organs (except in 
the small amphibians and smallest lizards, which only need to be slit 
open along the abdomen) and preserve the specimen in 76% alcohol. 
The larger amphibians, all but the smallest lizards, and small croco- 
dilians may be disemboweled through a longitudinal median ventral slit 
in the aMomen, and the tui-tles by mnoving the plastron, and the largest 
8pe(*ies should also have the fleshy parts of the limbs, and in the ease 
of lizards, crocodiles and turtles the tail, opened by several long deep 
slits which will permit the preserv^ative to penetrate freely. Cara must 
be taken that the sternum and abdominal bones when present ara not 
injured by the opening cut. Snakes may be opened on the median 
ventral line from the throat to within an inch or two of the anus and 
all of the internal organs removed. 

When the species is known, the skeletons of large lizards and turtles 
may be roughed out and dried and large crocodile skeletons must al¬ 
ways be put ux) in this way. In the preparation of a skeleton of this 
kind the skin is firat removed, then the internal organs ara taken out, 
and finally as mu(*h of the flesh is removed as possible, and the rough 
skeleton folded up, tied firmly together and hung in the shade to dry. 
We have generally found it best to poison these dry skeletons, which 
may be done by soaking them for one or two hours in a solution made 
by dissolving powdered arsenic in hot water. The solution is to be 
used after it has become cold. Skeletons prepared in either of the 
above ways will keep indefinitely, and can be readily cleaned and 
mounted at any time. 

As in the case of all other 8X)ecimens a number (preferably of metal) 
should be attached to the skeleton, and the data recorded in the note¬ 
book. 

SHIPPING. 

To ship, remove the larger 8X)ecimens presented in formalin or alcohol 
from the pans or other containers, wrap in cheesecloth wet in the pre¬ 
servative, pack in tight tin cans and ship by express. The small speci¬ 
mens should not be packed with the large ones nor too many large ones 
packed in the same container, and lizards should be packed so that the 
tails will not be broken. Small delicate specimens should be shipped 
in bottles and immeiised in formalin. The dry skins and skeletons 
should be packed carefully in dry cotton, tow or excelsior. 

When facilities for preserving the sx)ecimens are not at hand they may 
be shipped alive, if they are not to be over a week on the road. Tie the 
snakes in roomy cotton bags into which a small square of bolting cloth 
has been sewed and place in a wooden box. No packing is neces- 
,^^,sary unless the box is much too large, in which case some excelsior 
%ay be thrown in with the bags. The amphibians may be placed in a tin 
box with wet moss, and it is necessary to have a number of holes punched 
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in the top to provide air. Turtles and crocodilians may be placed in 
wooden lK>xes with dry hay or excelsior. 

GENERAL REMARKS. 

It will be seen from tlie above dilutions that specimens of the groups 
in question ai*e easily prepared, and that no particular skill or elaborate 
equipment is necessary. A good collection does, however, demand two 
things of the collector, viz., carefulness in i)reparing specimens and ac¬ 
curacy in recording data. The .adage that .anything worth doing is 
worth doing well a[)i)lies here. A collection of reptiles .and amphibians 
from any locality is decidedly worth the effoi’t, and the value of ,the 
colUa tion increases directly with the pains that is taken with it. Care 
should be taken to avoid mutilating the specimens, to get the body and 
limbs in sightly shai)c before preservation, and to see that preservation 
goes forward j)erfe(*tly,—a little more arsenic where spots on drying 
skins are slow to harden or more formaldehyde injected in i)lace"S where 
the specimens in licpiid show a tendency to spoil will save many valu¬ 
able sf>e(*imens. Above all, accuracy must be observed in labeling and 
rcM ording notes, for a sfMM'imen with full data is immeasurably more 
valuable th.aii one with litlle or none. 

23 
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THE BREEDING BIRDS OP THE CHARITY ISLANDS, WITH 
ADDITIONAL NOTES ON THE MIGRANTS.^ 


BY N. A. WOOD. 


The ornis of the Charity Islands, Lake Huron, was investigated in 
1910 by the Mershon Expedition from the University of Michigan Mn- 
senin. The papei-s that have been published on the results of this in¬ 
vestigation are listed below,- and it is sufficient to say here that the 
expedition was made possible by the generosity of Honorable W. B. 
Mershon, Saginaw, Michigan, the work was under the general direction 
of Dr. A. G. Ruthven, the Head Curator of the Museum, and the verte¬ 
brate collections were made by the writer. 

As the result of the work in 1910, 162 sy)ecies of birds were r(*corded 
from the islands, 35 of which were supposed to have bred there that 
year. Bui as the work was not begun until the nesting season had 
passed most of the data secured was on the fall birds. In order to make 
our knowledge of the birds of the island more complete, the Michigan 
Geological and Biological Siiiwey decided to supplement the results of 
tlie Mershon Expedition by work on the birds during the breeding season 
in 1911. This work was also given to the writer, who si)ent four weeks 
on the islands, from July 4 to July 31. The present pai)er is the result 
of this work. It will be noted that to the 162 species listed in 1910, 
eight (white-winged scoter, whistling swan, green heron, re<l-backed 
sandpi])er, chipping sparrow, tree swallow, bank swallow, Carolina 
wren) have lK*en added, and breeding records for 37 species have been 
secured. Additional notes on the early fall migrants are also included. 

The writer has again to acknowledge the assistance of the Charity 
Island Light-House Keeper, Captain Charles McDonald, and the Assist¬ 
ant Keeper, Mr. Joseph Singleton. Since the work of 1910, these men 
have made observations and collected material for the Museum, and 
during the work in 1911 thej" assisted in every way in the obtaining of 
results. Some of the photographs were made by Dr. Ruthven and some 
by Miss Crystal Thompson and Miss Helen Thompson, Assistants in 
the Museum. The map was prepared by Miss Helen Thompson. 

A general description of the islands is given in the papers listed above. 
The group comprises two small islands and a rocky islet, and is situated 
near the mouth of Haginaw Bay (Fig. 1). Charity Island, containing 
640 acres, is more or less thickly covered with the original forest, which 
consists of red oak, maple, and scattering Norway and white pine on 
the higher parts and of a fine stand of white birch on the low ground. 


^Published permission of Alexander G. Ruthyen, Chief Naturalist of the Michigan Geological 
and Biological Survey. 

^he Mershon Expedition to the Charity Islands, Lake Huron, by Alexander G. Ruthven, Science, 
N. S., XXXIII, pp. 508-209. 

Results of the Mershon Expedition to the Charity Islands, Lake Huron: 

Birds, by N. A. WooSI Wilson Bulletin, July, 1911, pp. 78-112. 

Hants, by C. K. Dodge. 13th Ann. Rept. Mich. Acad. Sci., 1911, pp. 173-190. 

Mammals, by N. A. Wood. 13th Ann. Kept. Mich. Acad. Sci., 1911, pp. 131-134. 
Preliminary Report on the Coleoptera, by A. W. Andrews. Idth Ann. Rept. Mich. Acad. 
Bd.. 1911, pp. 108-170. 
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(Pig, 15,) At the south end of the island some of the ridges are largely 
without trees (Fig. 8). Most of our time was spent on this island, head- 
quarteirs, as in 1910, being established at the light house, which is located 
on the north shore (Pig. 2). The localities on this island referred to are 
as follows: Light-House Point—^the northernmost point, on which the 
light-house is situated (Pigs, 2-3). East Point—^the most eastern point 
(Fig. 5). Rattlesnake Point— the point lying between Light-House 
Point and South Point on the west side of the island (Pigs. 11, 13). 
Horseshoe Bay—^tlie bay on the east side of the island. The pond (Figs. 
9-10) on the west side. 

Little (Charity Island (Pig. 20) lies about three miles southwest of 
Charity and is much like it except that the forest, which never was as 
luxuriant as on Charity Island, has l)een largely cut off. There is an 
abundance of wild berry and other bushes, which create better conditions 
for the ground s]>ecies, such as the sparrows, which bred there much 
more commonly than on (.Miarity Island. 

Gull Rock (Pigs. 10-19) is only a sand and rock islet which has been 
left bare by the lowering of the lake level during the past thirty years. 
(In ISSO Caj)tain McDonald sailed his boat over the present site of this 
island.) It is now almost comj)Ietely covered with water at every hard 
storm especially in the spring, but during the summer about one-fourth 
of an acTe is exposed. The vegetation consists i)rincipally of smart- 
weed {Pahfffounm hydropipcr L.) and a few scrubby willows. 

GENERAL OBSERVATIONS. 

Two general facts in regard to the breeding birds of the island are 
worthy of record. In the first place the number of si>ecies and indi¬ 
viduals is small. At present only 37 species are known to have bred on 
the islands, and even the most common species were with few exceptions 
limited to three or four pairs. The paucity of species and individuals 
may be explained by the small number of habitats, the smallness of 
the area, which restricts the habitats, and the distance of the islands 
from the mainland. The principal land habitat (for breeding birds) is the 
foi^t on the ridges on Oiarity Island, but even here only three species 
(crow, red-eyed vireo and cedar bird) wen? at all common, and the cn>w 
was not confined to the habitat or the island. The next most extensive 
habitat is the interior of Little Charity Lsland, which has been mostly 
cleared and supports a relatively large number of song sparrows and field 
sparrows, and bam swallows about the buildings. The third most impoi't- 
ant bird habitat is undoubtedly Gull Rock, which is inhabited only by 
the common tern which breeds there by the hundreds, and the beaches 
on the other islands. The other habitats such as low thickets, quiet bays, 
ponds, etc., are very restricted and hence afford a limited food supply and 
support a meager omis, many of the most common forms on the main¬ 
land not being found here. 

The position of the islands in respect to the mainland also with little 
doubt serves to restrict the bird life, for it is apparent that the islands 
or the proper habitat when present may be missed by the bulk of the 
species on the spring migration. This is shown by the fact that the 
breeders vary from year to year. Only a few examples can be given 
owing to the short period covered by investigations, but these are with 
little doubt typical examples of what occurs annually in the population 
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of the islands. This year a pair of killdeer nested on the bare gravel 
near the light-honse and only a few feet from the cement walk. Captain 
McDonald says it is the first time the species has bred here in the past 
tliii'ty years. The wood duck, which formerly nested here, has been 
absent for several years, and the piping plover, which was a rare breeder 
as late as 1909, has not been observed since then. From these examples 
and the few paii*s of breeding birds each season it will be seen that the 
list of breeding birds probably varies from year to year and to a much 
greater degree than in an area of the same size on the adjacent main¬ 
land. 


LIST OF SPECIES. 

1. Lams argentatus. Herring Gull.—This was one of the few species 
seen every day, and a flock of about two hundred, mostly adult birds, was 
seen on Gull Rock and on IJttle Charity Island (Figs. 16, 20). These birds 
visited daily the several fishnets and were always about when the latter 
were lifted, to feed on the fish. The light-house keepers thought they had 
been about Gull Island since the ice went out. The writer often saw flocks 
of forty or fifty about sundown, flying high and due north, and was told 
that the species breeds on islands about Thunder Bay, seventy five miles 
north of the Charities. It may be that some or all of this flock bred there 
and fed about Saginaw Bay. It is possible that all were males and had 
little interest in the nest and young, or they may have been unmated birds. 
Toward the latter part of the month the flock was increased by immature 
birds, probably the young of the year. It is possible that the species once 
nested about the islands of Saginaw Bay, but at the present time none are 
known to do so. 

2. Sterna himndo. Common Tern.—A large colony of this species 
nested on Gull Rock. Most of the eggs were laid in June, but on July 14 
the writer found fresh eggs as well as young l)irds of all sizes, many of them 
in nearly full feather, although not able to fly. When alarmed dozens of 
young birds took to the water and swam off for some distance while others 
hid in the thick growth of smartweed {Polygonum hydropiper L.) that 
almost covered the islet (Fig. 16). The usual number of eggs seemed to 
be three, although some nests contained four, a very few five, and one had 
six. The space is very small for such a large colony and the nests were so 
crowded that many of them no doubt contained the eggs of two birds. 
A few dead young were seen, and one adult bird was found dead (Figs. 
18-19). The writer estimated the number of adult birds in this colony 
at one thousand. 

On July 28 the colouy was again visited and the conditions were found 
to be much the same as on the previous visit, except that hundreds of 
newly fledged young were out on the bare rocks at the end of the ledge 
(Fig." 17). A few nests contained eggs (some probably unfertilized) and 
newly hatched young,while many young in all stages of growth were hiding 
among the rocks and in the thick growth of smartweed. 

3. Mergus americana. Merganser.—This is a rather common breeder 
on the islands. Adult females with broods of young were found on our 
arrival at Charity Island, July 6, at which time all the young had evidently 
hatched. An adult bird and brood were seen at Gull Rock on July 10, 

i and the young were still small and covered with down. A brood of eight 
was seen on the rocks at South Point (Fig. 14), Charity IsUnd, on July 
17, another of five young on the west side between Snake and South Points, 
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and a brood of seven at Snake Point (Fig. 13). No nests were found by 
the writer, l)ut a great number of suitable cavities were seen in the old 
oak trees. Mr. Singleton has found nests of this species on the ground 
among the rocks on North and Stony Islands. 

4. Anas rubripes. Black Duck.—The black duck was not seen in 1911, 
but a flock of nine was seen several times about Gull Rock in 1910. These 
were probably bred on one of the islands, as they were too young to fly 
when first seen. 

5. Dafila acuta. JMntail.—This species w^as reported by the keepers 
as not uncommon about Charity Island in spring and fall, and during the 
spring of 1911 one was thought to have nested on Snake Point. Mr. 
Singleton looked in vain for the nest, but later some young ducks appeared 
about the island and w^ere seen by the WTiter, on July 6, in the pond. This 
brood w^as seen about the beaches and w^hen approache^d alw^ays swam off 
into the Bay. On July 29 two of these young birds (a male and female) 
were seen, and they could barely fly. The wuiter has been unable to find 
any breeding record for the state, but the A. O. U. Check-List records it 
as breeding as far south and east as northern Illinois. 

6. Oidemia deglandi. White-wdnged Scoter.—On July 7, the waiter 
found the dried remains of four scoters on the beaches (Fig. 6-7) of 
Charity Island. Captain McDonald stated that they are rather common 
on Saginaw Bay in the late fall, and on Nov. 11 an adult male collected 
by Mr. Singleton on Charity Island w’as received at the Museuni. The 
fishermen call this the “big black duck” to distinguish it from the common 
black duck. 

7. Olor columbianus. Whistling Swan.—On April 15 the keepers saw 
nine swans near East Point, where they fed and rested on the water all that 
day. They w^ere the first ones ever noticed near the islands by the keepers. 

8. Botaurus lentiginosus. Bittern.—Only one bittern was seen, a bird 
that flew over the Charity Island clearing on the morning of July 27. 
Later in the day it came again to the clearing and flew about overhead. 
The species probably did not breed on the islands either in 1910 or 1911. 

9. Ardea herodias herodias. Great Blue Heron.—A large nest of this 
heron w'as found in an old Norway pine near the eastern border of the 
pond (Fig. 10), ('harity Island, on J\ily 7. An adult heron' w^as 
flying about overhead, and while no 3"oung could be seen in the nest, the 
writer was inclined to believe that there were some in the vicinity. On 
July 20 four young birds w^ere seen and afterward nearly every day during 
our stay were observed along the beaches. (Figs. 6 and 12). The adult 
birds made daily excursions to the lines of fish nets until the latter were 
taken out, about July 15. One was seen on Little Charity Island on July 
28. 

10. Butorides virescens virescens. Green Heron.—This species w^as not 
seen in 1910 and only once in 1911. A specimen was found at the edge of 
the pond on Charity Island on July 8. It probably did not breed as hone 
were observed after that date. 

11. Philohela minor. Woodcock.—The wroodcock was not a common 
breeder on Charity Island, but at least one pair was observed in May by 
the assistant keeper, Mr. Singleton. This was near an old garden which 
is now grown up to willow and alder bushes. In the same place, on July 
8, we found the borings, and on June 17 flushed a large adult and an imma¬ 
ture bird about half-grown. An adult was also flushed by the waiter on 
July 12. 
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12. Pisobia maculata. Pectoral Sandpiper.—This species was not 
seen on the islands in 1910, and in 1911 was first seen, on Charity Island, 
on July 27. When the keepers saw the specimen they both said they had 
seen and taken some in May 1911. Their absence in 1910 may have been 
due to the fact that they had passed south before our arrival, on August 
16, as the species was seen at Oak Point, on the mainland, on August 24, 
but not after that date. 

18. Pisobia bairdii. Hairdos Sandpiper.—This is no doubt a not \m- 
common fall migrant all along the shores of the Great Lakes.*’, * The 
writer saw one on July 9 on Light-House Point, Charity Island, in company 
with two semipalmated sandpipers. No more were seen although care¬ 
fully looked for among the few small flocks of waders that arrived at differ¬ 
ent times in July, 

14. Pisobia minutilla. Least Sandpiper.—This species is one of the 
very earliest of the fall migrants and was first seen at Light-House Point, 
Charity Island, on July 10. Two more were seen at this time in company 
with semipalmated .sandpipers. The species did not become common on 
Charity Island but was occasionally seen with other small waders. 

15. Pelidna alpina sakhalina. Red-backed Sandpiper.—This species 
was not seen on the islands by the writer, and the keepers did not know 
the bird by name. However, they sent a fine adult female to the Museum, 
May 25, 1911, and shot another about June 1. In the A. 0. U. Check-List 
the status of this species is given as ‘^rare in migration in the interior of 
the United States except about the southern end of Lake Michigan.” If 
not equally common throughout the Great Lakes region it certainly is not 
rare, as the following will show. Taverner says for Point Pclee* ‘^It is 
a late migrant both spring and fall, and is likely both regular and common 
in its occurrence at the Point.” The writer found this species common 
from Oct. 1 to Oct. 13, 1909, at Point Pelee, flocks of them feeding on the 
bare mud flats in company with Wilson snipe and killdeer. .lones* records 
it both spring and fall at Cedar Point and says “There is every reason for 
believing that this sandpiper has been regularly overlooked, and that it 
occurs in each migration in fair numbers.” , Todd says for Erie County, 
Pa.^ “quite common as a transient visitor in the fall, but rare in the spring.” 
He speaks of extensive flights in former y^ears and of the great numbers 
killed. “At the present time numerous small flocks are seen sometimes 
as early as Oct. 2.” This species also occurs throughout the interior of 
southern Michigan and has been taken as early as Sept. 28 (1907) and as 
late as Oct. 10 (1908) at Ann Arbor. A specimen from Kalamazoo in the 
Museum was taken May 25, 1878. 

16. Ereunetes pusillus. Semipalmated Sandpiper.—This sandpiper was 
the earliest migrant seen on the islands, as two were noted on the point 
near the Charity Island Light-House on the morning of July 9. These 
passed on the next day and no more were seen until July 19, when a flock 
of about fifteen came to the island. After this date it was present during 
our stay. 

*Jones, Lynds. *‘It was common on Aui^st 30, 1890, at Oak Point. I feel confident that this 
sandpiper is fairly regular m its migration across this region.'' Birds of Cedar Point. Wilson Bulletin, 
lOOa p. 126. 

^Taverner P. A. “On August 24, 1907, we found it almost common. Evenr bunch nearly of small 
waders that we saw contained one or more. We never found them in flocks by themselves.^' Birds 
of Point Pelee. Wilson Bulletin, 1907, p. 86. 

«Wi||ien Bulletin. 1907, p. 85. 

^Birds of Cedar Point. Wilson Bulletin, 1909, p. 127. 

, ?Tl>e Birds of Erie and Presque He, Erie County, Pennsylvania.. Annals of the Carnegie Museum, 
'VtA. U. p. 541. 
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17. Calidris leucophaea, Sanderling.—The sanderling is also an early 
fall migrant at the islands. A flock of thirteen came to Charity Island on 
July 19. The birds in this flock seemed to be all or nearly all adults, 
partly in spring plumage. The next day this flock passed on and no more 
were seen until July 25, when four immature birds were seen, and a few 
were present during the rest of our stay. 

18. Helodromas solitarius solitarius. Solitary Sandpiper.—This bird is 
one of the earliest migrants at the islands. The writer saw two on the 
west side of Charity Island on July 10, and after this date it was seen during 
our'stay. 

19. Actitis macularia. Spotted Sandpiper.—The spotted sandpiper is 
a very common breeder on (^harity Island. In 1011 it bred })rincipally 
in a colony in the clearing about the light-house, more particularly toward 
Light-House Poini, where a sparse growth of beach grass slightly concealed 
the nests. The writer fcnuid one nest only fifty feet north of the light¬ 
house, and ten nests were found among the small willows which occupied 
the low sand dune between the light-house and the point (Fig. 4). 
On our arrival, July 5, the young were hatched and were in hiding among 
the grass and willows near the beaches. When closely approached they 
would lie motionless on the sand, and the adult bird would fly about over¬ 
head, often alighting on the low branches of the oak trees. As the young 
became able to visit the beaches the writer every day saw dozens leave 
the cover where they hid, and, when it was quiet, run to the edge of the 
water and pick up the mayflies that drifted in on the waves. IMost of the 
food was gleanecl at the edge of the water. The waiter estimated that 
fifty f)airs of birds nested on Charity Island, and there were no doubt many 
others on Little Charity, This is one of the few" species that w as seen every 
day in 1910 and 1911. In 1910 it remained until Sept. 28. 

20. Squatarola squatarola. Black-bellied Plover.—In his former paper* 
the writer recorded the statement of the keepei’s that this species liad not 
been noted during the spring migration. In May, 1911, they saw" a small 
flock in full breeding plumage on Charity Island, and these birds did not 
leave until after June 1. The species is no doubt a more or less regular 
spring migrant. 

21. Oxyechus vociferus. Killdeer.—A single pair of this species nested 
on Charity Island. This is the first time during the thirty years that 
Captain McDonald has occupied the island that he has observed it as a 
breeder. The nest contained four eggs and w’^as placed in the light-Jaouse 
clearing, among the loose gravel stones near the dock and only thirty feet 
from where the keepers passed many times every day. The old bird was 
never seen on the nest, but three of the eggs hatched on July 4 and the 
last one on July 5. On the latter date the first three to hatch had left the 
nest but were not far aw’ay as showui by the action of the adults. As the 
young became older they were seen along the beaches, w"here they seemed 
to find all of their food, and by July 30 they were nearly feather^(! and 
were able to fly. In 1910 this species was not seen until Aug. 25 and w"as 
one of the rarest waders. 

22. Aegialitis semipalmata. Semipalmated Plover.—An adult female 
was seen on the point near the Charity Island Light-House, on July 25, in 
company with four semipalmated sandpipers. After this date from two 
to five, all apparently adult birds, were seen daily during our stay on the 

*T2ie Hesults of tJtie Mershon Expedition to the Charity Islands, I>ake Huron: Birds. W"ilson. 
Bulletin, 1911, p. 01. IM 
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island. In 1910 the species came on August 20, was seen rarely until 
Sept. 30, and nearly all of the birds were immature. 

2S. Arenaria interpres morinella. Ruddy Turnstone.—The turnstone 
does not arrive at the islands until after the middle of August. The keepers 
said that in the spring of 1911 it was more common than ever before noted, 
and occurred in small flocks as late as June 15. Nearly all of these birds 
were in spring plumage. 

24. Circus hudsonius. Marsh Hawk.— On July 7, the writer saw an 
adult female marsh hawk flying about the south end of the pond on ('hailty 
Island, but a careful search did not reveal a nest, and the species was not 
seen again until July 27 when two flew about the island. On July 28, an 
adult male was seen but soon passed on to the soutli. An immature bird 
was seen on Jul}^ 29 and three more on July 31, but these also crossed the 
bay toward Sand Point. The absence of this species as a breeder is ex¬ 
plained by the fact that there are very limited areas suitable for nesting 
sites and very little food in the way of mice, snakes and frogs. 

25. Accipter velox. Sharp-shinned Hawk.—This species was said to 
be very common during the spring migration and many were shot by the 
keepers in 1911. The writer found some of the dried remains of tliese 
near the light-house; all were ai)parently adult birds. 

26. Haliaeetus leucocephalus leucocephalus. Bald Eagle.— A pair of 
eagles were observed all summer about Cliarity Island, and a large nest 
was found in an old Norway pine near East Point. This nest has been 
in use for many years and is mentioned by Arnold,® who says, “A pair 
of eagles has nested here for many years.'^ On July 6 and 7 the writer 
saw a dark-colored bird, evidently a young of the year, on Charity Island. 
This bii*d left the island after a day or so, but the two adults were seen 
nearly every day. They frequented an old, dead Norway pine on ihe 
north shore, and often flew out to the lines of fish nets before the latter 
were taken out, July 15. 

27. Asio flammeus. Sh(jrt-eared Owl.—A bird of this species was seen 
hunting about the light-house clearing on Charity Island early on the 
morning of July 6. No more were seen until the evening of July 29, when 
one flew across the clearing. As the cranberry'marsh about the pond was 
flooded, there seemed to be no suitable nesting place, and the species is 
no doubt only a rare migrant or stragglei- on the island. 

28. Coccyzus americanus americanus. Yellow-billed Cuckoo.—A few 
pairs of this cuckoo lived on Charity Island, and one nest was found in a 
thick tangle of grape vines on a willow near the edge of the light-house 
clearing. A pair of birds was seen about this nest nearly every day. The 
others were scattered about the pond and over the island*. It was also 
observed on Little Charity, July 28, by Hr. Ruthven and the writer. No 
eggs or young were found as the species is a late breeder. 

29. Coccyzus erythrophthalmus. Black-billed Cuckoo.—This species 
did not seem so common as the preceding but was seen July 6 and at various 
other dates. It was more often heard than seen. 

30. Ceryle alcyon. Belted Kingfisher.—Kingfishers were seen every 
day on Charity Island. One pair was generally to be found on the north 
beach, and another pair seemed to feed about "the pond and on the south 
and west sides. All of these birds seemed to be adult and no nests or 
young ^yere found, although the birds no doubt bred somewhere along the 
beache*^ 

the Michigan Ornithological Club, Vol. IV, p. 74. 
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31. Dryobates vUlosus villosus. Hairy Woodpecker.—This is a very 
rare breeder on Charity Island. The only pair seen by the writer (July 17) 
was in an old Norway pine near East Point. The keepers said that these 
woodpeckers were more common during the winter, so that some probably 
come from the mainland during the fall. 

32. Dryobates pubescens m^ianus. Downy Woodpecker.—This wood¬ 
pecker, like the preceding species, is probably a rare breeder on the islands. 
One pair was seen on Charity Island on July 17, and on July 15 it was 
heard but not located. 

33. Melanerpes erythrocephalus. Red-headed Woodpecker.—The red¬ 
headed woodpecker is a very rare ])reeder on the islands. One was heard 
near East Point, Charity Island, July 7, but none were seen until July 17, 
when the writer saw an adult and two young of the year on an old dead 
oak. The young were able to fly from tree to tree. This was probably 
the only family reared on the island in 1911. 

34. Colaptes auratus auratus. Flicker.—The flicker was also a rare 
breeder on the islands. One was heard on Charity Island on July 6 and 8, 
but the first ones seen were on Norway pines near the path through the 
woods (Fig. 15), July 12. The first young seen, July 20, were on the sand 
beach; others were found near the path through the woods on July 25. 
There seemed to be but two broods. 

35. Chaetura pelagica. (Chimney Swift.—Three pairs of swifts lived 
in the chimney of the ('harity Island Light-House, one flue of which was 
not used. Sometimes all nix of these birds circled about the clearing and 
were seen to enter the chimney. Often only three were seen, and at times 
one or two were observed circling about over the forest. 

36. Archilochus colubris. Ruby-throated Hummingbird.—Only one 
bird of this species was seen. July 21, but the keepers sent to the museum 
one found dead on May 20, and said that they were very common in May 
1911, thirty being seen at one time at a small apple tree near the light¬ 
house. 

37. Tyrannus tyrannus. Kingbird.—This species was a rather common 
breeder on Charity Island and was seen every day at the edge of the woods 
and along the beaches. A nest was found on July 7. It Avas twenty feet 
above the ground on the top of a stub near Horse Shoe Ray. Another 
nest was found on July 10 near the same place but fifteen feet from the 
ground on a horizontal limb of a Norway pine. 

38. Myiarchus crinitus. Crested Flycatcher.—This flycatcher was a not 
uncommon breeder on Charity Island, where the many large natural cavi¬ 
ties in the trees furnished appropriate nesting sites. A pair was seen, 
July 6, on the high sand dune between the pond and the w^est beach, and 
another j>air was seen several times near the path through the woods and 
at other places on the island. It was not seen on little Charity. 

39. Sayornis phoebe. Phoebe,—Only one phoebe was seen, July 9. 
It was in a tree near the light-house clearing on Charity Island. ' The 
species probably does not breed on Charity Island but may do so on 
Little Charity, w'here there are several old buildings. 

40. Myiochanes virens. Wood Pewee.—This species was a common 
breeder on Charity Island. Several pairs were seen after July 7. It vras gen¬ 
erally found at the edge of the woods but also occurred in the forest, and a pair 
evidently nested near the edge of the light-house clearing as the birds 
were often seen feeding there. 

41. Cyanocitta cristata cristata. Blue Jay.—The blue jay was a rare 
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breeder on Charity Island. Only one or two pairs were seen, and these 
kept in the thickest part of the forest and were very quiet. The birds 
were evidently nesting on our arrival, and it was not until July 24 that 
the young were noticed. A family of five was seen on that date near the 
path through the island (Fig. 15). 

42. Corvus brachyrhynchos brachyrli]mchos. Crow.—Next to the spot¬ 
ted sandpiper this species w^as the most common breeder on Charity Island. 
The nests were found all over the heavily wooded portion of the island, 
generally in Norway pine tr^es. Crows were seen every day and the 
young were heard on July 8. 

43. Molothrus ater ater. Cowbird.—The cowbird vras very rare on 
Charity Island and no doubt occurred only as a straggler from "the main¬ 
land. One was seen near the clearing on Julv 32, and three others on July 
21 . 

44. Quiscalus quisculus aeneus. Bronzed Graekle.—This species may 
have bred on Little Charity Island but evidently did not do so on (Charity, 
as it was seen on but two occasions. On July 6, three flew over the clear¬ 
ing, and on July 10 a flock of about twenty Avas seen at the same place. 
No nests were found. 

45. Astragalinus tristis tristis. Goldfinch.™The goldfinch is an un¬ 
common summer resident and breeder on the islands. A pair was seen 
July 7, on the beach at Horse Shoe Bay, Charity Island, and a few more were 
observed at later dates. No nests Avere found, probably because the spe¬ 
cies is a late breeder. Doubtless very few breed on the island, as the f6od 
supply is very limited. The thistle, which furnishes much of the food of 
the species in this region, is quite uncommon. 

46. PocBcetes gramineus gramineus. Vesper Sparrow.—This species 
Avas a very rare summer resident and breeder on Cljarity Island, but it 
was more common on tittle Charity no doubt because of the more open 
conditions there. A pair w^as seen in the Charity Island clearing on July 
6, where it no doubt nested. It AA^as quite common on Little Charity on 
July 28. 

47. Spizella passerina passerina. Chipping Sparrow. The chipping 
sparrow Avas not seen on Charity Island in 1910, and but one pair was 
found in 1911. This pair evidently nested at the edge of the clearing. 
At Little Charity Island the species was common on July 28, probably 
for the same reason that the vesper .sparrow Avas common there. 

48. Spizella pusilla pusilla. Field Sparrow.—This sparrow is also a 
rare breeder on Charity Island, for only one pair was found (July 22). 
These birds AA^ere on the open sand dunes of the southern part of the island 
(Fig. 8). It was more common on Little Charity, where several were 
seen on July 28. 

49. Melospiza melodia melodia. Song sparrow.—Only one or two 
pairs of song sparrows were found on Charity Island. These were about 
the light-house clearing and were seen and heard singing nearly every day. 
The first young bird was seen on July 25. The species was common on 
Little Charity. 

50. Passer domesticus. English Sparrow.—This species was seen but 
once, on July 29, at the light-house clearing on Charity Island. These 
birds came from tl^e west side of the bay, probably from Point liookout. 

51. Passerina cyanea. Indigo Bunting.—The indigo bunting was 
more c6mmon than the sparrows on Charity Island, and seA^'eral pairs were 
seen at the edge of the Avoods about the island. Two adult males were 
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seen on July 6 and others on July 7 and 8. The first female was seen on 
July 12, and one was found dead on the platform under the light on July 
26. Nine were seen on Little Charity, where it may have bred. 

52. Progne subis subis. Purple Martin.—This species did not breed 
on Charity Island, but a pair was seen on July 6 and several times later. 
They were generally observed flying about over the light-house clearing. 
On July 28, a pair was seen at Little Charity, where there was a martin 
box on top of the fish houses. The birds observed on Charity Island very 
probably came from Little Charity. 

53. Petrochelidon lunifrons lunifrons. Cliff Swallow.—This species 
did not breed on the islands, but two were seen flying about the Charity 
Island Light-House on July 6 and four on July 9 and 10. These were 
seen with flocks of barn swallows that frequently flew about the clearing. 

54. Hirundo erythrogastra. Harn Swallow.—Only one pair of barn 
swallows bred on Charity Island. These started to build in the boat 
house where they were not wanted, and the keepers tore down two partly 
built nests. A nest was then started over the window in the poultry 
house and was completed during the latter part of our stay. The species 
was more common on Little Charity, where it nested in the old houses. 
A flock often came to ("harity Island, especially in the morning. 

55. Iridoprocne bicolor. Tree Swallow.—The writer saw single pairs 
of tree swallows on July 6 and July 10 near the Charity Island Light-House. 
No nests were found, and it was not seen often enough to indicate that 
it probably bred here. 

56. Riparia riparia. Hank Swallow.—This species evidently did not 
breed on the islands although there >vas a high sand bank on the w^est 
beach of Charity Island. After July 17, the writer sav; from four to thirty 
each day, flying and feeding over the clearing on Charity Island. The 
species was not recorded from the islands in 1910, no doubt because it 
had ceased to visit the islands before the date of our arrival (August 16). 

57. Bombycilla cedrorum. Cedar AVaxwing.—The cedar wax wing was 
a rather common breeder on Chaiity Island. A flock was seen on July 7, 
feeding in poplar trees, and several others on later dates and at different 
parts of the island. On July 25, a pair w^as seen to commence a nest in a 
small willow^ bush near the garden in the light-house clearing. . 

58. Vireosylva olivacea. Red-eyed Vireo.—This species was one of the 
most common breeders on Charity Island and was seen nearly every day 
of our stay. It was observed all over the island, and one nest w^as found 
at the edge of the light-house clearing. 

59. Dendroica aestiva aestiva. Yellow^ Warbler.—The yellow warbler 
was first seen on July 20, when three ^vere observed among the willow^s near 
Light-House Point on Charity Island. No nests were found and no birds 
seen until the above date, and the writer is inclined to consider that the 
ones noted were migrants from the mainland. 

60. Dendroica virens. Black-throated Green Warbler.—This warbler 
did not breed on the islands, but one was seen in the pinesmear the Charity 
Island clearing on July 27. It was no doubt a migrant from the mainland 
west of the bay, where it is known to breed. 

61. Setophaga ruticilla. Redstart.—The redstart wras a not uncommon 
breeder on Charity Island. Adults and young were seen nearly every day ' 
in July. 

62. Dumetella carolinensis. Catbird.—This species was evidently a 
very uncommon breeder on Charity Island. It was only seen in a willow 
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thicket near the light-house. One nest was found, and there seemed to 
be but one pair of birds on the island. One was seen on Little Charity on 
July 28. 

63. Thryothorus ludovicianus Itidovtcianus. Carolina Wren.—This spe¬ 
cies is an addition to the Charity Island list. A single bird was seen on 
July 25 by the writer, and Dr. Ruthven heard one singing early in the 
morning of July 28 near the light-house, where the first one was taken. 
We have no knowledge of this species in Michigan north of this latitude. 

64. Sitta carolinensis carolinensis. White-breasted Nuthatch.— This 
nuthatch was not common on Charity Island, and only one or two pairs 
were seen. On July 13 the writer saw a pair of adults, with young, feeding 
among the Norway pines along the path through the woods. 

65. Penthestes atricapillus Atricapillus. Chickadee.—The chickadee 
was not a very common resident and breeder on Charity Island, but two or 
three pairs ^V’ere seen, on July 6, 7 and 8, near the edge of the woods. On July 
20, several (evidently a family) were seen on low willow bushes at the end 
of South Point. When “ called,this species would come about us and 
often alight within a few foot, seeming anxious to find out what it was 
all about. This is one of the very few species that winter on the islands. 

66. Planesticus migratorius migratorius. Robin.-The robin is a very 
rare summer resident on f/harity Island. Only one pair was noticed. One 
was heard singing on July 19 near East Point, five, evidently a family, 
were seen on July 27, and six were observed on July 29. 
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NOTES ON THE WISCONSIN WOOD FBO(i.» 

BY irBLEN B. XIIOMI SOX. 

TJie' Wisconsin wwmI froffs have been I'eportecl as lian<i ietnporaria 
L. var. sylvatica IjeCcmte, Smith- and Higley,® and Rana sylvatica Le- 
Doute, Hay-* and Cope.'' Mi-s-s. lyickei'son* states that Rana cantahrigensis 
lias been reported from Wisconsin, but the writer has been unable to 
verify this. 

in examining a series of wood frogs from Wauwatosa, Wis., belonging 
to the Public Musemn of Milwaukee,’ and labeled R. sylmtica, the 
writer has found that they are to be refenxd to the spe<iies cantahrig- 
ensis, the length of the hind limb to the heel either equalling or only 
slightly exceeding the total length of the head and body. In the 
typical R. syhafira the l(^s are much longer, the length to the heel 
being considerably greater than the entire length of the head and 
body. There are also three wood frogs from Racine, Wisconsin, in the 
University of Michigan Muwmm that are to be referi'ed to the same 
species. This would indicate that the Wisconsin wood frog is the 
northern rather than tlie eastern form. 

iFroni the Umvprsily of Michigan Museum of Natural History. 

sfdeol, Surv. Ohio, Iv. Part I, 1882, p. 710. 

^Trails. Wis. Acad. Sci., II, 1880, p. 1(»8. 

^(leol. Surv. Wis., I, 1883, p. 425. 

cBull. U, S. Nat. Mus., No. 34, 1889, p. 450. 

oThe Frog Book, 1000, j) 212 

71 am indebted to Mr. Henry L. Ward, director of the museum, for the opportunity of studying this 
matenal. 
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THE STATUS OF RANA IWLUSTRIS LEOONTE IN MICHIGAN.^ 


HV CUYSTAL THOMPSON. 


Little is known of Ihe distribution of the frog Rana palustris in 
Michigan. Sager- lists it from Michigan but gives no localities. Smith® 
records it from Ann Arbor, and later, in his i’eix>rt on ihe reptiles and 
amphibians of Ohio^, records it fi*om Michigan in general. Cope^* reports 
a single specdnien from the Detroit River, but this specimen is in the 
University of Michigan Musemn and has been re-identified as Rana 
pipiens. Gibbs, Notesiein and Clark® report it from Detroit, Kalamazoo, 
Montcalm and Van Buren Counties, but unfortunately the specimens 
from which these records were made have not been preserved. 

On April 20, 1011, Helen Thompson and the writer collected a single 
specimen from White’s Woods near Ann Arbor. Lfiter several others 
were collected both by other persons and the writer in the vicinity 
of Ann Arbor. In working over the collection of am])hibians in the 
museum, three sjKM'imeus from Brighton, Livingston county. Michigan, 
were found. One of these was taken from the stomach of a garter 
snake, Thawtwphls sirtalis. Two large speiumens taken near Hastings, 
Barry County, in May, 1011, were received from Miss Jessie M(‘Nall, 
and the writer (*ollected about fifty specimens in Cass Counly in May, 
1011. The Cass County specimens were all of rather small size but 
were very typical. The mnjorit^^ of them were taken along a ditch 
which runs thru a low marahy region. Others were taken about the 
outlet of a s])ring on the bank of Long J.iake. On August 20, 1011, the 
writer collected a specimen on the bank of the Kalamazoo River in 
Calhoun County, and on August JO another was taken in a similar loca¬ 
tion in Kalamazoo County. 

It will be stien from the above records that our knowledge of the 
distribution of this form within the state is very limited, and that more 
data in regard to it are greatly to be desired. 

Altho Rana paJustris is frequently confused with the more common 
R. pipiens the differences between them are so great that even the most 
casual observer should have no trouble in distinguishing them, JR. 
palustris may be easily identified by the rectangular shape of the spots 
on the back and sides. Tlie ground color is more brownish than that of 
the typical R. pipiens, and there are tw’^o distinct rows of rectangular 
darker spots between the lateral folds and two rows of more or less 
rectangular spots on either side below them. The folds themselves are 
very broad and not elevated as in JR. pipiens. The under part of the 
hind limbs is tinged with bright yellow and this color may even extend 
along the sides of the abdomen. 


ipsom the University of Michig^an Museum of Natural History. 

^Report of the State Zoologist. Senate Documents, Mich., 1839, 294-305. 
•Catalogue of ReptUia and Amphibia of Michigan. Supplement to Science News. 
^Geol. Surv. of Ohio. 1882, IV, Part I. 709. 
fBuU.,U. 8. Nat. Mus., 18^9, 406-409. 

^Sev€^^ Ann. Bept. Mich. Acad. Sci., 1905,100. 
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NOTES ON PHYLLOPOD CRUSTACEA. 

A. a. PBARSE, HONOUARy CTTRATOR OF CRUaTAC^EA^ UNlVEUaiTY OF MICHIGAN 

MrSBUM. 

A small collection of phyllopods in the collection of the University 
of Michigan Museum was turned over to the writer for examination. 
The following notes include descriptions of three species that appear to 
be new and some points of intercut concerning six others. 

Thanks are due Dr. G. S. I>odds and Professor O. W. Ilai^itt, who 
sent specimens from Colorado and New York respectively. 

Eubranchipus dadayi sp. nov. 

Male: First antennae slender, longer than eyestalk. Frontal append¬ 
ages lameolate, resembling those of E. orneifns Holmes; both margins 
lobaie, the lol>es most })ronounced on middle; usually rolled into a 
cylindrical form; inner surface of api>endage and lobes denticulate. 
Second anfennag: basal seginenl armed wilh a rounded tubercle at 
])roximal <*ud of inner margin; terminal segment as wide as basal 
segment at proximal end with a strong sinuous finger-like process pro¬ 
jecting inward from the inner margin near proximal end; this process 
is half as long as the st*gment that bears it and its tip is roughened; 
terminal segment narrow in middle, enlarged and abruptly truncated at 
tip. 

Ahdominal segments not narrowed in front or produced backward at 
their posterior angles, the last segment slightly wider distally than those 
preceding it. Penial appendages curved outward with teeth along distal 
portion of outer margin; Isisal portions bearing denticulate processes 
that meet in the median line. 

Female: None of the lateral margins of the segments arc produced 
posteriorly. The second antennae end is an acute jirocess that is di¬ 
rected outward. 

Length of largest individual, a female; 21 mra. 

The types, six females and five males (Michigan Museum, No. 40527), 
Avere collected by the writer at Lincoln, Nebraska, April 20, 1809. This 
species was also collected at St. Louis during the spring of 1912. 

Eubranchipus gelidus (Hay). 

Through the kindness of Professor C. W. Hargitt the writer was able 
to examine six females and four males collected near Syracuse, New 
York (42813). As this species has never been figured four cuts are 
presented which show the male appendages and clasping organs as 
Avell as the peculiar pro(?esses on the last tw’o pregenital segments of 
the female. 

Branchinecta packardi sp. nov. 

Male: Body slend^; no lateral spines. Basal segment of second an- 
tenm/e produced and spiny at inner proximal angle; a prominent finger¬ 
like process with a tuberculated tip arises on the anterior surface near 
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this angle; a large spiny process one-third as long as the segment 
arises just distal to the center of the inner margin and projects prox- 
imally. Terminal segment of second antenna arcuate, concave on inner 
snrfa<*e, curved inward at tip. Eyes of medium size. Penial append¬ 
ages cylindrical, bearing one dentate process at the inner distal angle 
and another near it on the inner margin; a sharp spine on the outer 
margin near the proximal end. Ca/udal appendages slender (more 
slender than in U, lindahli or coloradensis). 

Female: The five })regenital segments are produced laterally into 
strong spinous processes which grow larger posteriorily. The second 
antennae are slender, lanceolate and curved slightly outward at tip. 
Ovisac reaching to middle of sixth post-genital segment; eggs small. 

Len/ 7 t/?r-Male, 3G mm.; female, 17.2 mm. 

. This species is descrilied from eight males and three females (423()0) 
collected in a pool at La Junta, Colorado, by Dr. G. S. Dodds. It is 
named for 1‘rofessor A. S. Packard who contributed so largely to our 
knowledge of North American phyllopods. 

Streptocephalus texanus l^ackard. 

Dr, G. S. Dodds collected two males of this spe<*ies (42357) from a 
pool near Ward, Colorado, at an altitude of 9,000 feet; and a single 
female (42358) associated with Thamnocephalm platijurus Packard 
from a pool near La Junta, Colorado. I’lie writer collected a male 
(40526) and two females (40524) at De Witt, Nebraska, in 1896. 

Thamnocephalus platyurus Packard. 

Two males and a female (42359) were collected by Dr. G. S. Dodds 
in a “cattle pooF’ that had been filled with water from an irrigating 
ditch at La Junta, Ckdorado. These spetumens are larger than those 
collected for Packard in Kansas; the males measure 31.5 mm. and the 
females 36 mm. in length. 

Apus aequalis Packard. 

This species was extremely abundant at De Witt, Nebraska, during 
the spring and summer of 1896 and between two and three hundred 
specimens of various sizes were collected (40517, 40518, 40521, 40535, 
40531, 40532). The length varies from 15 to 34 mm. In smaller individuals 
22 or 23 somites are exposed behind the carapace, and in larger speci¬ 
mens there may be as many as 26. The length of the carapace at the 
median line is about equal to the portion of the body exposed behind. 
The armature of the telson is somewhat variable; on^the dorsal side 
there is commonly one median spine, but there are often two; there are 
usually two lateral si>ines at the proximal edge of the telson, but there 
are frequently more. 


Estheria mezicana Claus. 

Ten sjiecimens (40633) were taken from a pool near Salt Creek on 
H. Street in Lincoln, Nebraska, on October 13, 1894. 
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Esiheria morsel Packard. 

About fifty specimens (40620, 40522, 40623) were collected at De 
Witt, Nebraska, in 1896. 

Esthexia setosa sp. nov. 

Female: Shell globose with prominent umbones at end of anterior 
third; dorsal margin straight for one third length of shell behind urn- 
bones; anterior and posterior margins rounded. Thirteen lines of 
growth. The margin of the shell is armed with subequal setae which 
grow smaller toward anterior end, and several of the adjoining lines 
of growth may have similar setae, particularly at the posterior end. 
(hoarse granular markings between the lines of growth, these are ar- 
i*ange(l irregularly and ai’e more abundant in each space toward the 
outer margin of the shell. 

Second antennae wilh 14 segments in the upper and 15 in the lower 
flagellum. Siwentmi spinous prepresses occur along the back anterior 
1o the lelson. These have fhe following number of setae, beginning at 
Ihe anterior end: 1, 1, 3, 5, 9, 0, 9, 9, 7, 7, 4, 3, 3, 3, 3, 3, 1; all these 
setae an* direc ted posteriorly and those on j>rocesses 2-10 are long and 
utlennate. U]»per Isirder of telson with thirteen unequal teeth in addi¬ 
tion to those at either end; two long setae near the proximal end. 
(juudal appendages slender, minutely denticulate on inner margin, 
j^roxiinal half setose on inner margin. 

Size of shell: length, 5.3; width, 2.3; height 3.2 mm. 

Fifteen females (40524, 40528) of this s])ec*ies were collected at De 
Witt, Nel)raska, in lS9t). No males were taken. The species resembles 
W. hclfnuiel Pac kard in the numlK‘r of segments in the antennal flagella, 
but ditfers from Packard's species in the shape of the shell, the nuni- 
l)ev of lines of growth, and other parti(*ulai's. The name setosa is given 
to it on account of the length of two setae which it bears near the proxi¬ 
mal end of the dorsal margin of the telson. 

Eulimnadia texana Packard. 

About two hundred individuals (40530, 40534, 40535) were taken at 
De Witt, Nebraska, in 1896. Tn tliese spet*imens the first antenna 
reaches to the second article of the flagellum of the se(*ond antenna. 
The flagella of the second antenna are 8-to 10-segmented, there are from 
16 to 22 teeth on the dorsal border of the telson, and five lines of 
growth. 


25 
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EXPLANATION OP FIGURES. 

Plate 1. 

Eubranchipus dadayi sp. nov. 

Pig. 1. Posterior view of head of male. 

Fig. 2. Anterior view of head of female. 

Pig. 3. Frontal appendage of male. 

Pig. 4. Penis. 

Fig. 5. Clasping antenna of male. 

Plate 2. 

Fig. f). EuhrmwMpus gelidus (Hay). Side view of head of male. 

Fig. 7. Euhranchipws geUdus (Hay). Clasping antenna of male. 

Fig. 8. Eubranchipus geUdus (Hay). Posterior portion of fem.ale. 

Fig. 0. Eubranchipus gclidus (Hay). Frontal appendages of male. 

Fig. 10. Estheria setosa, sp. nov. Shell. 

Fig. 11. Estheria setosa, sp. nov. Posterior end of body. 

Fig. 12. Estheria setosa, sp. nov. Second anienna. 

Plate 3. 

Branchinecta packardi s]). nov. 

Fig. 13. Head of male; posterior view. 

Fig, 14. Basal segmenf of right second anienna of male; anterior view. 
Pig. 15. First antenna of female. 

Fig. If). Second antenna of female. 

Fig. 17. Penial apjjendage of male. 


NOTES ON MICHIGAN CRUSTACEA, II. 

A NEW MICHIGAN ASELLUS, 

BY A. S. PEARSE^ HONORARY CURATOR OF CRUSTACEA^ UNIVERSITY OF MICHIGAN 

MUSEUM. 

On March 10, 1911, Miss Mae Williamson collected three isopods, two 
males and a female, from a ditch at Steere's Swamp, south of Ann Arbor 
(University of Michigan Museum number 42312). The specimens were 
given to the writer for identification and proved to belong to a species 
not previously recorded from this state,— ^Asellus inteimedius Forl")es. 
This species is readily distinguished from the other Michigan Asellus (A. 
communis Say) by possessing small lateral lobes on the head near the 
posterior angle, by the 7-scgmented flagella on the first antennae, and by 
the longer second antennae which extend to the posterior margin of the 
seventh thoracic segment. Its occurrence in a swampy ditch in Michigan 
is of interest for it has previously been reported from only two localities:— 
“in hill country in southern Illinois, under stones in small streams,'* and 
from 'Hhe Potomac River near Washington."^ 

' iRIchftrdson. H. 1905. A. Monograph of the Isopods of North America. Bull. U. S. Nat. Mus. 
14, liii.' 727 pp. 
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A aiLLECTION OF MAMMALS FROM OSCEOLA COUNTY, 

MICHIGAN.^ 

BY ORRIN J. WBN25BU 

This paper is the result of field work carried on during the summer and 
autumn of 1911 for the Michigan Geological and Biological Survey, supple¬ 
mented by observations made by the author during several years residence 
in Osceola County. 

The region consists principally of sandy moraines which thirty or forty 
years ago were covered with pine. Scattered about thruout this sandy 
region are small areas of heavy cla 5 ^ varying from less than a town¬ 
ship in length to tracts large enough to extend nearly across the county. 
Such areas were originally covered with hardwood and are now either 
cultivated or are still occupied by hardwood or hardwood slashings. There 
are many lakes varying in size from one or two acres to one or two thousand. 
Those in the typical pine land usually have sandy shores, while those in 
the hardwood areas are surrounded by bogs. 

In the course of the work, the varied conditions observed were classified 
into general habitats, and the habitats were then studied with reference to 
the mammals inhabiting them. The collecting of specimens was not given 
most attention, only a sufficient number being taken to insure proper 
identification of the species, but considerable attention was paid to the 
habits and the present status of each species, i. e., abundance and whether 
increasing or decreasing in numbers. 

The specimens taken are preserved in the University of Michigan Museum, 
and the numbers in the list of species are those which have been given 
to them in the museum catalog. Where no specimens were taken, the 
writer has taken considerable care that the reports are reliable. This 
paper does not then purport to be a complete list of the mammals of the 
region, but an accurate and reliable record of most of them. It is hoped 
that students of the general fauna of the state and all others interested 
in mammals may find this paper of assistance and interest. 

I am indebted to Dr. Alexander G. Ruthven for helpful suggestions and 
criticisms in the planning of the field work and in the preparation of this 
report, and to Mr. Norman A. Wood for help in the identification of some of 
the more difficult species. I wish also to acknowledge my indebtedness to 
William Allen and his son James Allen, of LeRoy, for the loan of the latter's 
mounted specimens of badger, raccoon and woodchuck, the photographs 
of which appear in this report. The men who have contributed valuable 
information are Wm. Allen, Bert Byam, Adelbert Roberts and A. C. Stieg. 

DESCRIPTION OF HABITATS. 

All existing conditions found in the region were grouped for convenience 
into seven major habitats as follows: Pinery or Pine Slashings, Hardwood 
Fore$rt, Farm-land, Tamarack and Cedar Swamps, Sphagnum Bogs, Lake 

iPumiBhed by permission of Alexander G. Ruthven, Chief Field Naturalist, Michigan Geological 
and Biological Survey. 
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Margins and Streams, Marsh-land. Wherever similar conditions existed, 
altho miles apart, they were grouped under one head, and, therefore, the 
descriptions must necessarily be composite pictures, so to speak, of all 
places where similar conditions exist. It will be seen at once that these 
habitats may vary widely within themselves, but in each one it is believed 
that the conditions are sufficiently uniform to make the fauna quite homo¬ 
geneous in each general habitat, and this was borne out by the study of 
the species. 

PINKKY OR PINE SLASHING HABITAT. 

(Figs. 1-4.) 

All of the territory grouped under this heading was originally covered 
with a pure stand of pine, most of which was removed about twenty years 
ago or before. Since then it has been burned over repeatedly at intervals 
of several years. At present, trees are very scarce; small oaks, poplars, 
cherries, and an occasional pine are the only representatives. Sumacs, 
brake fern, black-berry bushes which never bear good berries, a few huckle¬ 
berry bushes, sweet-fern, winter green and june grass make up the greater 
part of the flora. 

Red foxes are quite plentiful in this habitat. Besides this species, 
mole tunnels are quite frequently seen and within the last few years the 
thirteen striped spermophile has made steady progress into this sort of 
habitat, notwithstanding the large numbers of its enemy the red fox. 
Other species that frequent these conditions arc the deer, woodchuck and 
white-footed mouse. 


HARDWOOD FOREST HABITAT. 

(Figs. 5-8.) 

Under this habitat has been included all the land which once bore hard¬ 
wood, excepting that which is now under cultivation. For convenience 
in this study, it Avas subdivided into virgin hardwood forest and second 
growth or hardwood slashings. 

The hardwood forest of the general region (beech, maple and hemlock 
association) is too well known to need detailed description. Unfortunately 
very little of this primitive forest is left. In the areas studied the mammals 
observed were: fox squirrel, gray squirrel, red squirrel, flying squirrel, 
chipmunk, white-footed mouse, jumping mouse, porcupine, weasel, and 
shrew. 

By far the greater part of the hardwood habitat consists at the present 
time of second growth or recently cut hardwood especially the latter. 
About the first plants to grow after the timber is cut are the red and black 
raspberries, choke-cherries and saplings of the same species as those cut. 
The mammals observed here are: red squirrel, chipmunk, spermophiles, 
woodchuck, flying squirrel, white-footed mouse, cottontail, weasel, snrew, 
mole, skunk, and badger. 


FARM-LAND HABITAT. 

(Figs. 9-10.) 

This habitat includes all land under cultivation. It consists, to the 
greater extent, of land which has been cleared of hardwood, the pine land 
being little utilized at present. There are many stone piles, fence rows 
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and piles of rubbish which make very desirable hiding places for many of 
the smaller mammals, while the grain fields furnish an abundance of food 
for many forms. The following mammals were observed here: spermophile, 
woodchuck, white-footed mouse, meadow mouse or vole, cottontail, 
skunk, badger, shrew, and mole. 

SPHAGNUM BOG HABITAT. 

(Fig. 11). 

By far the larger number of lakes in the region studied are surrounded 
by sphagnum bogs, with their typical bog associations of sphagnum, pitcher 
plant, cranberry, leatherleaf etc., which are so well known thruout the 
state. The bogs are singularly free from all forms of mammalian life, 
except when they are combined with the tamarack and cedar swamp 
habitat, which I have chosen to separate from the more typical bogs altho 
they have many points in common. The star-nosed mole and perhaps 
the lemming vole are about the only mammals which probably inhabit 
such places. 

TAMARACK AND CEDAR SWAMP HABITAT. 

(Figs. 12-13). 

The environic conditions found in this habitat appear next in the natural 
succession of plant associations following the bog. In fact, along the 
margins of some of the lakes one may easily find all transitions between 
the two. The trees are mostly balsam, cedar and tamarack. Many kinds 
of mosses are found besides the sphagnum whi(^h is always present in the 
wetter swamps. Liverworts (Marchantia and Conocephalus) are found 
in considerable abundance. The mammals are: red squirrel, chipmunk, 
flying squirrel, white-footed mouse, varying hare, cottontail, wildcat, 
gray fox, mink, weasel, shrew, and starnosed mole. 

MARSH-LAND HABITAT. 

(Fig. 14.) 

During the early spring, the land classified as marsh land is entirely 
covered by water. This dries up to a greater or less extent in summer, 
and tall coarse grass and sedges grow densely and to a very large size. 
Cattails often grow in the wetter portions. 

All of the mammalian forms which are found here must necessarily 
migrate back and forth with the rise and fall of the water. Meadow voles 
and shrews are usually found in such places thruout the summer, and 
muskrats usually occur in great numbers during the wet seasons, unless 
the marsh becomes too dry at one season and at the same time is too far 
away from other water for the muskrats to migrate. 

LAKE MARGIN AND STREAM HABITAT. 

(Figs. 15-16). 

It is evident that this division may contain all of the conditions of the 
other bjibitats. Its only point of difference from all the others is the 
presence of water; and this alone is responsible for its characteristic fauna. 
The chaoracteristic species are: muskrat, mink, and weasel. 
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LIST OF SPECIES. 

1. Odocoileus americanus borealis Muller. Northern White-tailed 
Deer.—Deer have become quite rare in the region of Osceola County, 
but recently, owing to the closed season for several years, they seem to 
be slowly increasing. A few are killed each year by local hunters. 

2. Sciurus niger rufiventor (Geoffrey). Western Fox Squirrel.—Fox 
squirrels are quite plentiful wherever any hardwood timber remains. This 
species seems to be replacing the gray squirrel, which has been nearly 
exterminated within the past few years. 


MEASUREMENTS. 


Museum Number 

Sex 

Length 

Tail 

Foot 

42186 

female 

525 mm 

217 

70 

42187 


565 

252 

75 


3. Sciurus carolinensis leucotis (Gapper). Northern Gray or Black 
Squirrel.—Within the last fifteen years, squirrels of this species were so 
plentiful in Osceola County that it was not unusual for a hunter to kill 
from ten to twenty in a single day. Among these the black phase was 
predominant. Today, they are among the rarest of our mammals and 
only to be found in the largest tracts of hardwood forests. The black 
phase still predominates. 

4. Sciurus hudsonicus loquax (Bangs). Red Squirrel, Chickaree.— 
Abundant and of general distril)ution. 


MEASUREMENTS. 

Museum Number Sex Length Tail Foot 

42168 female 327 mm 135 51 

5. Tamias striatus lysteri (Richardson). Lyster's Striped Chipmunk.— 
Abundant and of general distribution. 


MEASUREMENTS. 


Museum Number 

Sex 

Length 

Tail 

Foot 

42171 

female 

235 mm 

86 

35 

42172 

u 

234 

88 

35 


6. Citellus tridecexnlineatus (Mitchell). Thirteen-Striped Spermoi)hile. 
—This species, unknown in this region up to a few years ago, has become 
very plentiful in the county. It is found in considerable numbers thruout 
the waste pine and hardwood lands, but its economic importance can not be 
appreciable for its presence in the cultivated regions is hardl}^ noticeable. 
Seeds constitute the main diet: as many as seventy-seven seeds resembling 
those of the sunflower and measuring approximately 3X5 mm were taken 
from the cheek pouches of one specimen. Many places were found where 
foxes and badgers had dug them out of their burrows, and domestic cats 
kill numbers of them in the vicinity of human habitations. 


MEASUREMENTS. 


Museum Number 

Sex 

Length 

Tail 

Foot 

42169 

male 

244 mm 

78 

35 

42170 

(( 

238 

78 

35 
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7. Marmota monaz (Linnaeus). Woodchuck.—These animals are not 
so plentiful as formerly. Their scarcity is probably due to the abundance 
of foxes and badgers which seem to be their only important enemies ex¬ 
cepting man. Only one specimen was observed, and this one was caught 
and escaped three times from number 1J steel traps before it left the stone 
pile under which it lived. Many insects and even mice have been taken 
from the stomachs of this species of rodent. (Roberts.) (Fig. 17.) 

8. Sciuropterus sabrinus macrotis Mearns. Hudson Bay Flying Squirrel. 
—Flying squirreLs are found in considerable numbers when trees are cut 
down, altho they arc seldom observed at other times. Several are usually. 
to be found together in the same hollow tree. The specimen taken, altho 
not quite full grown, shows the plumbous color underneath when the fur 
is parted, which is characteristic of the form: 

MEASUREMENTS. 

Museum Number Sex Length Tail Foot 

42167 female 240 mm 112 84 

9. Peromyscus leucopus noveboracensis (Fischer). Northern White¬ 
footed Deer Mouse.—This mouse is found in considerable numbers in 
almost all of the habitats except the bogs. 


MEASUREMENTS. 


Museum Number 

Sex 

Length 

Tail 

Foot 

42173 

male 

150 mm 

78 

20 

42174 

u 

160 

75 

21 

42175 

9 

173 

84 

21 

42176 

male 

175 

82 

20 

42177 

female 

167 

75 

20 

42178 

male 

146 

70 

20 


10. Microtus pennsylvanicus (Ord). Meadow Mouse.—The meadow 
mouse is well represented thruout the cultivated regions. 

11. Fiber zibethicus (Linn.) Muskrat.—This species is very numerous 
thruout Osceola County, no doubt because of the abundance of small lakes, 
ponds, streams, and marshes which arc flooded the greater part of each 
year. 

A small shelf, a few inches in diameter, which the muskrats used as a 
feeding place was closely observed. It was located under the root of a 
tree which had tipped away from the water^s edge to an angle of 45®. 
The feeding place was therefore accessible only from the water. The 
whole space under the root was literally covered with pieces of the stems, 
flowers, and leaves of the yellow water lily, stems of another plant resembl¬ 
ing boneset (not identified), and the shells of the fresh water mussels. The 
shells were well covered with teeth marks. The writer was told that large 
piles of such shells are often found, and that dead fish are often used by 
trappers as bait for muskrats (Roberts). 

Mr. Peterson, on whose farm (situated one mile west of LeRoy) there 
is a small pond, says that muskrats inhabiting this pond become a nuisance, 
as they catch young poultry, especially ducks, and also because they 
burrow back into the adjoining fields to such an extent that areas several 
feet hi diameter are caused to cave in. That muskrats do capture young 



MICHIGAN ACADEMY OF SCIENCE. 


203 


poultry does not seem improbable since it is said that ^‘hunters occasionally 
find muskrats feeding on the bodies of waterfowl that have been shot and 
lost in the marshes.'^‘ 


MEASUREMENTS. 

Museum Number Sex Length Tail Foot 

42184 female 557 230 75 

12. Zapus hudsonius (Zimmerman). Hudson Bay Jumping Mouse.— 
The writer has observed these animals on one or two occasions in previous 
years, but none were seen in 1911. 

13. Erethizon dorsatum (Linn.) Canadian Porcupine.—These animals 
have disappeared with the hardwood and hemlock forests until at present 
they are very rare. They are most plentiful in the northern part of the 
county and in southern Wexford County, where there are small islands, 
so to speak, of hemlock and hardwood isolated from the surrounding 
region by thousands of acres of almost impenetrable tamarack swamp. 
One specimen was taken. 

Museum Number 42181. Sex female. 

14. Lepus americanus Erxleben. Varying Hare.—This hare is quite 
plentiful at present, altho the numbers are slowly decreasing. It is only 
found in the vicinity of large tamarack swamps or far in the interior of 
the waste lands, where there is a large amount of second growth trees, 
especially the aspens, oaks, etc., which are invading the ‘^pineries,” and 
then only when there is swampy or low ground in the vicinity. One 
specimen was taken by the writer in the winter of 1910-11. 


Museum Number 41764. Sex male. 

15. Sylvilagus floridanus meamsi (Allen). Cottontail.—Cottontails are 
to be found everywhere in the hardwood habitat, in the tamarack swamps, 
and in the margins of the pine lands. Merciless persecution by hunters 
and the presence of numerous enemies do not seem able to cause an> 
decrease in the numbers. . 


MEASUREMENTS. 


Museum Number 

Sex 

Length 

Tail 

Foot 

42182 

female 

455 mm 

40 

110 

42183 

male 

400 

45 

100 


16. Fclis canadensis (Kerr), Canada Lynx.—It is somewhat doubtful 
if this species is ever found at present in Osceola County, altho reports 
are occasionally started that one has been seen. There is no record on 
the books of the County Clerk of a bounty having been paid on a lynx 
within the last fifteen years. This, however, is not good evidence since 
many such specimens go to the taxidermist and not to the County Clerk. 

»David E. Lantz, “The Muskrat,” Farmers BulJetin. 396, U. S. Dept. Afirriculture. 
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17. Felis rufa Gueldenstaedt. Red Lynx, Wild Cat.—That wild cats 
still exist in small numbers in the denser tracts of timber and swamps is not 
to be doubted. Altho there is only one record of a bounty being paid 
within the last fifteen years (1910), several more have been seen and killed 
to the writer's certain knowledge. 

18. Vixlpes fulva (Desmarest). Red Fox.—Red foxes are very plentiful 
in the waste pine lands. They live upon rabbits, birds, mice, woodchucks, 
and spermophiles and seldom if ever molest farmers' poultry. It is not 
probable that there will be any decrease in their numbers so long as there 
are such vast areas of waste land where they can live and breed relatively 
unmolested. 

19. Urocyon cinero-argenteus (Sehreber). Gray Fox.—This species 
is not so well represented by far as it was a few years ago. Altho a southern 
form, it is found at present almost entirely within or near the large ‘^boreal 
islands " (tamarack and cedar swamps), which furnish it the best protection. 
The wTiter killed perhaps a dozen of these foxes several years ago, but at 
present one hears of not more than one or tw^o being killed each winter. 

20. Mephitis olida Boitard. Eastern Skunk.^—Skunks are found in 
sufficient numbers to furnish remunerative employment to the farmer 
boys who care to employ their spare time during the early winter in hunting 
them. 

21. Taxidea taxus (Schrcber). American Badger.—Badgers are still 
quite plentiful in Osceola County. Their presence probably more than 
anything else accounts for the scarcity of woodchucks. When a badger 
starts in pursuit of a w^oodchuck there is no escape for the latter for the 
badger is by far the better digger. According to local observers, the 
w'oodchuck is killed and eaten in a very peculiar manner. After killing 
his prey, the badger begins to eat at the posterior end, turning the skin 
back as it proceeds and leaving the skin turned completely inside out 
when the meal is finished. This was told by different men (Allen, Byam 
and Roberts), and the writer found a skin of a woodchuck, in exactly the 
condition described, at the entrance of a burrow which had evidently 
been raided by a badger. It is said that skunks are destroyed in the same 
manner. 

Badgers have earned the hatred of many people by digging into newdy 
made graves. The writer was told (Stieg) that Mr. Charles Angle a former 
sexton of a cemetery two miles west of LeRoy had so much trouble with 
them in this way that he would travel miles to trap one. The writer has 
seen such burrow's in graves but supposed they were merely accidental. 
From an interview wdth Mr. Shafer, of LeRoy, it was learned that it is 
forbidden by law' to use poisons in embalming the bodies, and it seems 
that the weak formalin and the glycerine which are used are not sufficiently 
distasteful to discourage an animal possessing the appetite of a badger. 

They are said, not infrequently, to eat vegetation in summer (Roberts). 
(Figs. 9 and 18). 

22. Lutreola vison (Schreber). Northeastern Mink.—The mink is still 
quite common along the Pine River and its tributaries and about many 
of the more inaccessible lakes. Several people find remunerative employ¬ 
ment trapping them. They are, however, quite rapidly decreasing in 
numbers. 

23. Putorius noveboracensis Emmons. New York Weasel.—This little 
animal is very plentiful in Osceola County but is seldom seen because of 
the abundance of brush which furnishes hiding places. Many tracks were 
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seen in the winter of 1911 and 12, but, owing to the early freezing in the 
fall, trappers caught practically no weasels or mink. It is the opinion of 
trappers that there are two species, but the writer has seen but this one. 

MEASUREMENTS. 

Museum Number Sex Length Tail Foot 

41836 male 385 130 45 

42185 

24. Lutra canadensis (Schreber). Otter.—Otters were observed very 
often in Rose Lake until the last four or five j^ears (Allen). The writer 
saw one several years ago. It is believed that the animals have been taken 
by trappers notwithstanding the closed season for several years. A single 
otter was seen to capture and devour twelve bullheads in rapid succession 
at Rose Lake (Allen). One was also recently seen catching rainbow trout 
in Pine River; the number of fish captured was not noted (Roberts). 

25. Procyon lotor (Linnaeus). Raccoon.—This species was very plenti¬ 
ful when the hardwood timber was still untouched but was hunted until 
nearly exterminated. After the timber was cut, the brush became so 
dense as to make night hunting unpleasant, and now these interesting 
animals appear to be on the increase again. (Fig. 19.) 

26. Ursus americanus Pallas. Black Bear.—Black bears are seen in 
this region almost every summer, when they wander about in search of 
berries. Where they reside seems to be unknown, altho there are various 
opinions expressed and various possible places in the waste lands north 
of Kvart, between Avondale and LeRoy, and in the very large swamps 
south of Cadillac. 

27. Blarina brevicauda (Say). Short-tailed Shrew.—This shrew is 
fairly plentiful. It was often ol)served, and the tracks may be seen very 
frequently in the snow in early winter. 

28. Condylura cristata (Linnaeus). Starnosed ilole.—The writer has 
seen these moles taken from muskrat traps along a small creek in a cedar 
swamp. An alcoholic specimen in the museum came from Avondale, 
Osceola County, March 23, 1904. 

29. Scalopus aquaticus machrinus (Rafinesque). Common Mole.—Very 
few tunnels of this mole were seen in or near the cultivated lands, altho 
several places were observed in dry waste pasture lands where their tunnels 
were very numerous. 
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THE MOUTH REFLEX OF PUYSA; MAY IT BE SUBSTITUTED 
FOR THE SALIVARY REFLEX OF PAWLOW IN STUDIES 
OF THE NERVOUS SYSTEM OF SNAILS.* 

ELIZABETH U THOMPSON. 

Although the salivai'v i*eflex method as developed by Pawlow has 
been used quite extensively in the study of animal behavior in Russia 
and Germany, nolhing has been done on il in America. Prof. J. P. 
Pawlow, Director of the Physiological Depai'tment of the Institute of 
Experimenlal Medicine in St. Petersburg, devised the method in his 
work on the relations existing between the j>hysiology of th(‘ central 
nervous system and the x)syohic reactions of animals, known as animal 
behavior. Dogs were used in the exjierinieiits but tlie method is ap¬ 
plicable to other similar mammals. The method of i>rocedure was 
briefly as follows. The duct of a salivary gland, preferably a parotid, 
was oj)ened on the outside through a fistula. Over the opening was 
cemented a funnel leading into a gi*aduate so that the secretion of the 
gland could be readily <*ollected and measurcxl. In a later investigation 
carried on by one of Pawlow’s students (Selionyi), a rubber tul^ was 
affached to the funnel and this carried the saliva to a tambour and 
ea(*h drop was thus recorded upon a smoked drum. 

When the salivary gland is stimulated by food to secrete, the reaction 
thus iiroduced is termed an ^‘unconditional reflex.’’ When this “uncon¬ 
ditional reflex” has been definitely measured by detennining the amount 
of saliva j^roduced, another stimulus such as color or sound is applied 
simultaneously with the food stimulus. After the association has been 
established the color or sound is used as a. stimulus in the absence of 
food and a flow of saliva obtained. This is called a “conditional reflex.” 
The glandular secretion being entirely involuntary affords an exact 
measure of the effect of the stimulus on the nervous system which r<»r» 
trols the salivary glands, giving the experiment a physiological as well 
as a psychological basis. 

I*awlow and his students believe that the method can be worked 
out on only a limited nuirilKu* of mammals. But a similar method is 
applicable to any organism having a measurable, involuntary muscular 
action or secretion, definitely effected by external stimulation. 

Such a movement was l>elieved by Prof. Reighard to occur in the 
month parts of Ihe fresh water snail Physa, and work is now in progress 
under his direction. These snails often cling to or crawl upon the 
imder side of the surface film for an indefinite length of time, with the 
shell below Ihe surface and the ventral side of the body or the foot 
exposed to view. The moulh, ^vhich is on the ventral side, opens and 
closes frequently a hundred or more times fn succession, the reaction 
probably occurring as the result of stimulation caused by microscopic 

♦Yetos and Morgulis: The Method of Pawlow in Animal Psychology. Psychological Bulletin, 
Vol. VI, No. 8. Aug. 15. 1909. 
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organisms in the water. It was believed that if ,the snail were placed 
in water from which such organisms had been removed—^that is, filtered 
water—and if reactions were induced by the introduction of food into 
the mouth, any continued reactions after the withdrawal of the food 
would be involuntary on the part of the snail, and therefore the direct 
i*esult of applied stimulation. It would thus be an “unconditional 
reHex.^^ 

This method was consequently applied, food being used as the original 
essenlial stimulus. The problem resolved itself into an attempt to 
determine: 

(1) The noraial reaction of the mouth parts of the fresh water snail, 
Physa, to a brief application of food as .a stimulus. 

(2) The reaction of the mouth parts upon the simultaneous applica¬ 
tion of food and of another stimulus, such as pressure, to some other 
part of the body. 

The reaction of the mouth parts of the snail when the associated 
stimulus only was applied in the absence of food. 

The possible existence of the power of discrimination, by slightly 
changing the associated stimulus, as for example changing the location 
of th(‘ pressure or applying it to some other part of the body. 

(T)) The (Effect of sno(*essive stimuli, that is, does the response in¬ 
crease with re]>etition of the stimulus or the revei*se, and do conditicmal 
and unconditional stimuli, when repeated, give like results. 

n) The snails for the work were obtained from a local pond. When 
brought into the laboratorv’ they were in a wild condition, instantly 
rcdracting into their shells and dropping to the bottom of the aquarium 
if touched or jarred in any Avay. It was therefore necessary to tame 
them so that they could be readily handled without frightening them. 
This rcNpiiml a considc^rable amount of time and careful Avork, inasmuch 
as the mpiirements of the problem depended upon the normal actions 
or behavior of the animals. More than a hundred of them were placed 
in an aquarium in Avhich Avater jilants AAei*e growing, making the 
environment as nearly natural as ])ossible. About twenty specimens of 
api»roximately the same size were selected for the tests. These were 
placed in smaller dishes containing AAater plants and abundance of food 
and were handled at intervals and mecdianically floated upon the sur¬ 
face film until they became so tame that they could l>c transferred 
from one dish to another and variously moAed alM)ut at the Avill of the 
operator, apparently Avithout disturbing them. 

They were then divided into tw^o groups, the individuals in each being 
giA^en a distinguishing mark Avith Avaterproof i)aint especially prepared 
from material which would not injure them. The groups Avere starved 
for tAventy-four hours and AAere then tested and alloAved to feed for 
twenty-four hours. A record was made for each indiAidual duriiig a 
definite number of tests. The individual re<*ords shoAV a Avide varia¬ 
tion, but perhaps no mort^ than might 1 h^ exi>ected from individuals of 
any given species of animal. The averages show much less variation 
than the individual iwords and give a AA^orking liasis for the first part 
of the problem. The atdual figures are not given at this time because 
soun^esi of error have appeared which make check tests advisable. 

(2) Pressure, by means of a special apparatus (see fig.l), was in- 
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troduced simultaneously with the food as an associated or non-essential 
stimulus, and a record made of the number of reactions occurring after 
the withdrawal of both, in a given number of tests. The element of 
disturbance was found to be very great because of the viscidity of the 
secretion of mucous on the foot and the consequent adhesion of the 
apparatus. For this reason the mechanical stimulus for a time inhibited 
the unconditional reflex. This inhibitory effect gradually wore off, 
/however, and the two stimuli combined gave a record showing a smaller 
number of reactions than normal but averages with no- greater varia¬ 
tions. 

(3) Jf an association b(*tween food and pressure has been established 
the effect of the association shpuld appear when the non-essential stiinn- 
lus is employed, that is, for example, when pressure is applied with¬ 
out food. This proved true in 62^2% of the cases tried. 

(4) and (5) are not vet in a condition to be reported upon. 

The actual wa)rk has only been fairly started so that the results thus 
far obtained are not detinite enough to justify the formulation of con* 
(dusions. The methods emjdoyed weiv suggested by the PawioAv Salivary 
Keflex MetluKl in Animal TVy(‘hology. meth<Hl commends it 

self be(*ause of its absolute pmnsion although ax>])licable to a limited 
group of animals. It is believtHl that W’ork on behavior on any given 
group of animals might be placed on a similar x>hysiological basis if a 
metisurable I'crtex could \)e diwn^vered. 

Fig. 1. Apparatus used (o introduce food and x)ressure simultane¬ 
ously. 



A* handle; B, steel needle; C Food hook; D, pressure bar; F, suifface 
of water; F, snail. 
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A FEW NOTES ON THE MOLLUSOA OF THE DOUGLAS LAKE 

REGION. 

11. lUmUlNiiTON HAKEU. 

Last suniiner, with jissiKtaiice of two students (Misses Rol>ei*tson 
and L(M)inis), 1 made quite an extensive eolleethm of mollus<*K in the 
rej»:ion of tlie Riolo^ieal Summer Sehool at Douglas I^iike. An attempt 
was made to study tlie e(*ology of the shells af that rt*gion, and among 
the general r(*Ia1ionships. to Ik* dealt with in a fntniv paper, there were 
a few ]Mnn1s whieh ajqieared io 1h‘ of es|KK‘ial interest. 

fturing the ditferent oscillaticms of the level of the Great Lakes after 
the retreat of the glacial i{‘(N the distribution of the land and water, 
and the connections betw(*en the ditferent smaller lak(*s and the main 
lakes in this legion, was oftcui very different fi*t>m at tvresKMit. P>om 
the adjoining map (IMat(* —) of the northern portion of the southeiTi 
peninsula of Michigan, it will Ik* s<H*n that, at the time ot* the highest 
Lake Algoiupiin Leach, the northern limit of the mainland was south 
of Itiirt Lake; and that the remaind<»r of the ixminsula was Hooded, 
with the exception of a large island north of the ju*esent site of Pe- 
toskey and nin<* small islands to the east of this largest one. At this 
time, then, Douglas and Hurt Lakes were simply det*per portions of 
the (haiinels Indween thest^ islands, and weie dir<*<*tly connected with the 
Gi*eat liiikes. Later, the ice melted hack so that the Ottawa outlet 
drained the water down to lielow the level of the ]>resent Tjake Huron; 
hut, with the upward tilting of the land in the northeni ])ortion, the 
water ivturned to the highest Ni]»issing level s<j that a cliannel thni 
the IkmIs of the juTsent Mullet, Hurt, and Crooked l^akes sei>arated 
a large island emhhsing Douglas Lake.^ 

At present, as was })rohahly also time at the time of the Ni])issing 
Great Lakes, Douglas IvJike is conneetwl with Hni't T-^ike hy Maple 
river, a small creek flowing thru many tamarack swamps. This (‘reek 
has too soft and mucky a bottom to allow the five migration of 
Goniohasis (Menke), a. sliell very abundant in Burt Lake and 

the Straits of Mackinac, and it is not found in Douglas Lake altho 
there are many places in that lake that ap|K>iar to l)e ecpially favorable to 
it. This, it appears to me, is pi*etty good i>roof that this shell was not 
ju'esent in the glacial Lake Algtm(|uin but is a later immigrant from 
the south. 

The other prominent shells of these lak(»s are shown in the foilou ing 
diagram: 

STK-\ITS OF MACKINAC. 

L. emarginatn Say, and approaching var. canadensis (ti^owerby). 

f^hysa aneiUaria tmignalaensfrls Walker. 

‘“Outline of The History of the CJreat Lakes/’ Frank T/iverett. 12th Kept. Mich. Academy of 
Science, 1910; pp. 36-31). 

27 
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PlunorhiH hicarinatus Say, and approaching var. aroostooJcensis Pile- 
bry. 

Planoriis campamtlatus Say? 

Gamplelowa decisum (Say). 

^phaerium acuminatum (Prime). 

NORTH END OP BURT LAKE. 

Lymnaea staynalis perampla Wkr. 

Z/. emarginaia Say, var. 

P. ancillarin parheri (Carrier). 

P. hiearinatus Say. 

P. camparmlatus Say? 

C. decisum (Say). 

acuminatum (Prime). 

DOUGLAS LAKE. 

L. stagnaUs perampla Walker. 

L, emarginata angulata (Sowerby). 

P. ancillaria parJceri. 

P, hiearinatus portagensis Baker and P. hiearinatus percarinatus 
Walker. 

Planoi'his eampanulatus smithii Baker. 

C. decisum (Say). 

8. acuminatum (Prime). 

8, sulcatum (Lam.). 

It will be seen from this that all of these other shells in the Straits 
of Mackinac and Burt Lake are also i-epresented, at \esmt by varities, 
in Douglas Lake, but this is not proof that they arrived during the 
time of Lake Algonquin as Campeloma decisum (Say); 8phaerium 
sulcatum (Lam.), are also found in the Maple River, and tJie other 
forms have shov^m their ability to migrate up similar streams, as at 
Higgins and Houghton Lakes. 

The pulmonates from Douglas Lake which are given in the above list, 
appear to be all deey> water forms, and have apparently become adapted 
to breathe water instead of air. They come up into shallow water to 
breed and lay their eggs at certain times of the year. According to the 
data on hand, Lymwaea stagnalis perampla Walker seems to prefer 
to lay it?? eggs on weeds, (»siKTially in the mouths of the streams, and in 
the summer of 1911 came up during July; Physa ancilloHa pariceri 
(Currier), on protected, marly sand shoals in very shallow water dur¬ 
ing the early spring; Planorhis hiearinatus portagensis Baker and 
probably P. hiearinatus percarinatus Walker in similar places in slight¬ 
ly deeper water at a later time; Lymnaea emarginata angulata (Sower- 
by) in the same place as Physa only in the iater part of July; and 
Planorhis campanulatus smithii Baker in mucky-bottomed shoals dur¬ 
ing the late summer. The writer hopes to obtain more data along this 
line next summer and the above results are purely tentative. 

Th^ae shells appear to have been forced into deep water on account of 
the fact that most of the shore of Douglas Lake is of fine, shifting 
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sand which would make it very diflScult for these species to live and feed 
in shallow water. These varieties appear to be purely the effect of the 
environment on the parent species as in the outlet of Douglas Lake into 
Maple river there were found adult Phyaa ancillarm parkeri (Currier) 
that had apparently migrated in to breed, juvenile specimens of the 
same species'* that could not be distingiiished from those in the very 
shallow water on the shoals of the lake itself, and larger shells, con¬ 
nected with the juvenile ones by those of intermediate size, which were 
even narrower than typical Physa ancillaria Say!! One of these latter 
measured: altitude 12 mm., diameter 6.1 mm., length of aperture 8.8 
mm., while a young specimen of the form parkeri (Currier) from the 
lake measured: 12.3 ram., 9.2 mm., 10.6 mm. I think it probable that 
this narrow form had been produced from the deep water form by the 
action of tlie conditions of the creek during a single generation. Similar 
but not so striking relations seemed to hold for Ijymnaea stagnaUs 
pcratnpla Walker and L. stagnaUa ajtpreHsa (Say), the typical river 
form in this region; Pimforhis bicarinatna portagensis Baker and ty¬ 
pical P. bicannatus Say; and perhaps also Li/mnaea emarginata angu- 
lata (Sowerby) and a form of Lymnaea emarginata similar to that in 
Burt Lake. It almost aj>pears that these shells may be compared 
in a cnide manner with different kinds of liquids, w'hich, when poured 
into dift'erently shaped moulds (their environment), assume different 
shapes. 

Plate —. Map of northern end of Southern Peninsula of Michigan 
showing beaches of glacial Lakes Algonquin and Nipissing.® 

The cross-hatched portions show what was land during tlie time of 
the Algonquin highest beach level; the highest Nipissing beach is repre¬ 
sented by the line just inside the present lake shore and surrounding 
Mullet, Burt and Crooked Tjokes. The figures in the different lakes 
are their api)roximate hights above sea-level. The large squai*e8 repre¬ 
sent the townships, or areas six miles square. 

^rhe data (or this map was taken from the larjre map accompanying the pa]>er by A. C. lAne “Sum¬ 
mary of the Surface Geology of Michigan,” Kept, of the State Board of the ueol. Surv. of Mich, for the 
Yr. 1907; from the paper by F. Levorett mentioned above; and from corrections kindly made by Mr. 
Leverett from his field notes. 
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THE ORIGIN OF THE (iERM f^ELLK IN THE TOADFIBH. 

(OPBANTTB TAi:.)> 

ItY EMORY \V. SINK. 

The following- is a prelirninarv account of the ])rohlein of the Early 
History of the Germ <Vlls in Teleo^st Fishes.- This subj(H‘t in general 
is one to whi(*h considerable at lent ion has been given by a score of 
workei-s in recent years. It is of interest not only because of its l^ear* 
ing on morj>hological develo]mient bui c^{KK*ially because of its ndation 
to problems of heredity. Whether or not the genninal material is 
handed df>wn from one generation to the next in an unchanged (*<aidi- 
tion, or whether the germ j»lasm ever arises from somatic (-ells <»f the 
embryo, is a (iu<\slion whi(*h is fundamenlal in ils beanngs on geneti(*s. 

The Jnvertabrates have Ixnm a very favorabh^ grou]> for this study 
and considerable work has lieen done on them with inteivsting results. 
The A'ertebrates likewise have been employcxl for similar inv(*stigations, 
but for various reasons the ]m>blem has Imm more com])h*x, so that 
the results are not as far reaching as those from a study of the Inverte¬ 
brates. 

The fact that the g*erm cells are found in vai*ious parts of the Verte¬ 
brate embryo during development and that they actively migrate or 
are {)assively (‘arrieil to a definite region of the embryo where the sc^x 
glands form, is a jdiase of the pr<ddeni so complex that many theories 
have been advanced to a<-count for the prmws. 

Three views have l>een held in regard to the ongwi of the germ cells 
in Vertebrates. The tii'st known as the Germinal lOjdthelial Theory was 
advanced by Waldeyer in lS7d. This investigator maintained that the 
genn (‘ells arose from e]uthelial cells in the region (germinal ridge) of 
the embryo where the future sex glands formed. This view was plaus¬ 
ible at the time and qui<*kly accejited by many embryologists, for it 
was in this ridge that the genii cells could first lx? distinguished. The 
fact that they are so conspicuous in this region, led many observers 
to think that they originated there, but the method of this origin has 
not as yet been satisfactorily exjdained. 

The second view pro])ose^d by Kiickert and Van Wijhe In 188H-9 main¬ 
tains that the germ cells originate from a definite ixirtion of the seg¬ 
mental mesoblasf and ai*e later tnuisported during development to the 
germinal ridge. This view has Ix^^n subjected to much sjxn;ulatiou but 
is not accepted by most workei*H of the present decade. 

The third view, whiih is jirobably the corretd one, is based not entire¬ 
ly on observation, but also on the assumption that the germ cells ai*e 
set aside or segregated from the somatic cells ad a very early stage of 

work on this investigation was carried on in the Zoological laboratory of the University of 
Michigan under the supervision of Prof. Jacob E. Reighard. 

^For a good resume of the recent work on this subiect, reference may be made to Oideon S. Dodd’s 
paper on the “Segregation of the Germ-Cells of the Teieost, Lophius." Journal of Morphology. Vol. 
21, No 4. 
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development and remain in a more or less primitive condition for some 
time. They then migrate by self active amoeboid movements or by a 
passive displacement due to the shifting and readjustment of embryonic 
tissues during development to the definitive position in the sex glands. 
This view is supported by many investigators who have succe^ed in 
tracing their origin to embryos in blastodenn stages, but who have not 
as yet determined their origin because of the difiSiculty in distinguishing 
the* germ cells from somatic cells in still earlier stages. It seems prob¬ 
able however, that they are really present in these earlier stages al¬ 
though no methods have yet been discovered by means of which they 
can be recognized. 

The material upon which the present investigation is based, consists 
of embryds of the toadfish, Opsanm taw, a marine Teleost belonging to 
the family Batrachidae. This sj)ecieft oi*cui-s abundantly along our east¬ 
ern (*oast, and bectiuse of its peculiar habit of nesting in su(‘h recep¬ 
tacles as tin cans and rubber boots, and also under stones and boards, 
has been a subje<*t of much interest and stud 3 ^ The eggs after being 
laid adhere to the inside surface of the receptable or on the under sur¬ 
face the stone or board and remain attached until the young are 
about three-fourihs of an inch in length. The fry then break loose 
from the adhesive disc and esc^ijn* thru a rupture of the egg capsule into 
the outside world.* 

While at the Marine Biological Ktation, Woods Hole, Mass., during 
the summer of 1911, a comi)Me series of embryonic* stages of the toad- 
fish was obtained. The material was fixed in yarious solutions includ¬ 
ing Bouin's ]dcro-formol, l\?llyesnick.y's and Zenker's fluids. These fixa- 
tiyes proved satisfactory but the great amount of yolk ]>resent in this 
egg l)ecame so hard that it was necessary to mnove the blastodenn be¬ 
fore sectioning the embryo. Serial parafin sections six microns in thick¬ 
ness were cut transversely and longitudinally and stained in most cases 
with two per<*ent acid haemalaun and (*ounterstained with Orange 
O. or eosin. The series were studied beginning w ith the oldest embryos 
and then proceeding in suc(*ession to .younger stages. 

In embryo number l()5Ab, which measiui*es 8.(> mm. in length, and 
still letains a large yolk sac, most of the germ cells (K*cup.y their defi¬ 
nitive position in the sex glands. These glands extend as longitudinal 
ridges or evaginations of mesothelial tissue pmjecting into tlie bod.y 
c*avity one on either side of the doi’sal mesenlery of the alimentary 
canal. The germ cells are easil.y seen in sections and are distinguished 
by their large size, ciivular cmtline, and well defined nucleus and nuc¬ 
leolus. The above characteristics have l)eeii the imun features for 
recognizing the germ cells in early stsiges of both Veriebrates and In¬ 
vertebrates. 

No attempt has been made as ^et to count the number of germ cells 
in the toadfish, but it was noticed that the^^' are about evenly distributed 
between the two sex glands. 

Figure I is from a microphotograph of a iK>rtion of a cross-section 
of embyro 105Ab thru the region of the sex glands. 

Figure 2 show’s a small portion of Fig. 1 more highly magnified. 

•For fuller description of the habits of the toadfish, refer to E. W. Gudger’s account on the **Hab- 
ts and Life History of the Toadfish (Opsanus tau).” Bulletin Bureau of Fisheries, Vol. 28, 1908. 



214 


FOURTEENTH REPORT. 


The two small peninsular projections, (Fig I d), into the body cavity 
(g) aT*e the sex glands. In each is a germ cell (Fig, 2 f), showing the 
characteristics mentioned above. 

Figure 3 is from a sagittal section thru the sex gland of an embryo 
(93Aa) in a stage similar to that of embryo 105 Ab (Figs. I, 2). Numer¬ 
ous germ cells are present in the sex gland (d). 

Figure 4 is from a sagittal sec*tion thru the sex gland region of em¬ 
bryo 105Aa which is somewhat younger than embryo 105Ab. Germ 
cells (f) are shown in the sex gland. 

Figure 5 shows a small portion of the embryo 105Ac including a 
sex gland in which a germ cell (f) is present at the neck of the sex 
gland (d). 

In embyro OOAa which measures 4.75 mm. in length, the sex glands 
have not yet formed. In this stage the germ cells occur in the germinal 
ridge which later produces the sex glands. Figures 6 and 7 indicate 
the position of the germ cells (f) in the ndge just ventral to the 
Wolfian duct (Fig. 6, c). It was stages of this type which gave to 
Walde^’er and others the foundation for the Germinal Epithelial Theory’. 
Figure 7 also shows germ cells (f) in the neck region of the gut wall. 

Figures 8, 9 and 10 are from embyro 84Ba which measures 3.5 mm. 
in length. In this stage only a few germ cells are found in the germinal 
ridge. Many are found in the gut entoderm in the process of mitosis. 
Others are found in positions ranging from that in the gut entoderm 
to that in the germinal ridge. Figure 8 shows one germ cell (f) in the 
splanchnic layer of the gut just ventral and to the left of the neck 
region of the gut mesentery. Figure 9 shows one genu cell (f) in the 
resting condition within the gut entodeim. Figure 10 represents a sec¬ 
tion thru the hind gut region shoving at the dorsal portion of the gut 
two germ cells (f) in the process of division. In the same figure in the 
left wall of the gut is a germ cell (f) which shows a peculiar bilobed 
nucleus. This condition of the nucleus has been referred to by other 
investigators. Only a few cells with tliis feature were found in the 
study of the sections. The reason why more are not observed is prob¬ 
ably due to tlie fact that only a small number happen to be cut in such 
a plane as to show this i)eculiarity. 

It is impossible at the present time to report definitely the discovery 
of germ cells in a stage earlier than that shown in Figs. 9 and 10 
and described above. In one embyro 19Da thus far studied which is 
considerable younger, cells which may be genu cells were observed near 
the region of the primary entoderm where the gut is destined 1o form. 
More sections of embrj^'os intermediate in age between 84Ba and 19Da 
are necesi^ary to determine the validness of the above probability. 

Figure II is a cross-section of this embryo 19Da thru the posterior 
region. No germ cells are represented but the section is Ititeresting 
because of the large periblast nuclei (n) vrhich are seen in the lower 
part of the figure. These nuclei are represented here because so little is 
certain in regard to their functions and future fate. These nuclei are 
believed to arise from the marginal cells of the germ disc at a stage dur¬ 
ing gastrulation. Their function is probably a physiological one. They 
are Opposed to work over the yolk in such a way that it can be more 
i*ea4ily absorbed. In many instances, a yolk granule (Fig. 12o), is pres¬ 
ent ht close proximity to such a periblast nucleus Fig. 12, n). Although 
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the fate of these periblast luielei is somewhat unsettled it is quite com¬ 
monly agreed that they do not aid in the fonnation of any structure 
of the embryo.* The possibility suggests itself however that these 
periblast nuclei because of their large size, apparently primitive con¬ 
dition and the possession of yolk globules may really be the undiffer¬ 
entiated blastomeres, some of which may become the centers of the 
primordial germ cells (the origin of germ cells directly from blaptom- 
eres is common among" invertebrates). 

Embryos in stages between those shown in Figs. 10 and 11 are being 
studied in an effort to determine the fate of some of these nuclei and 
the eiirlier history of the germ cells. 

May 1st, 1912.'' 

*S(‘e II, F Ziegler’s I/ehrburh der verffleidienden EntwickolungeReschichte der niederen Wirbeltiere. 
J<*na, 1902 von (lustav Fischer. Pages 172-178. 



216 


FOURTEENTH REPORT. 


EXPLANATIONS OF FIGirilES. 
(Abbreviations used.) 


a—nerve cord. 

1)—not(M*b<)rd. 

(•—Wolfiaii dii(‘t. 
d—sex ^i[land. 

e—aliinentarv canal 0?nt). 
f—jrorin eell. 

«—body cavity, 
h—aorta. 

i—opening due 1<» shrinkage, 
j—(‘cloderin. 
k—luesoderin. 

1—entoderm, 
m—periblast layer, 
n—j)enblast nmdei. 
o—yolk granule. 

Fij.»iires 1-12 are from microplioloj^raphs made by th(‘ anthor, illnstrat- 
in^ llie suc(*cssive posilions of the ^erni cells from the 
sex glands to the lateral and dorsal wall of the fifiit 
entod(‘nn. 


1 . 

Figure 2. 
Figure 2. 

Figure 1. 


Fi^iiiv o. 


Fij^nre 6. 

Figure 7. 
Fi}j:niv 8. 


Porticiii of a cross section of embryo IboAb thrue the sex 
j[»lands (d). Length embryo S.O mm. 

I’ortion (»t Fij». 1 more hij»hly niapiified, showing a germ 
cell (f) in tin* sex gland. 

I'ortion of a longitudinal seetion of embryo JKlAa thru 
the sex gland (d), showing several germ (‘ells |f). 
Lcmgth of (‘inbryo o.To mm. 

I'ortion of a longitudinal s(M‘tion of embryo IboAa show¬ 
ing genu cidls (f| in the s<»x gland. Length of (‘inbryo 

8.4 mm. 

Portion of a cross section of embryo KloAc tlirii the sex 
gland (d), showing a g(U‘m cell (f) at the neck of 
the gland, la'ingth of embryo 8.(5 mm. 

J*orti<m of a cr<»ss section of embryo IMlAa tlini a ivgion 
showing a germ cell (f) in the germinal ridge just 
vcmtral to the \V(dtian duct (c). Ixmgth of (unbryo 
4.75 mm. 

Portion of a cross section of embryo OOAa, showing 
germ cells (f) in the germinal ridge and also in the 
mesentery suj)porting tlie ailimmtary canal (e). 

Poi'tion of a crosss section of embryo 84Ha showing a 
germ cell (f) in the mcisotherium just doi*sel and to 
the left of the gut entiKlenn (e). Txmgth of embryo 

2.5 mm. 




PLxrio 1. 
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Figlll'e 9. 
Figure 10. 


Figure 11. 
Figuiv 12. 


Poi*tion (►! a ercrtw seetiou of the s^nie embryo 84Ba 
Hhowing a germ cell (f) within the gut entoderm. 

P(U*tion of a <*roKs section of the same embryo Ihru the 
region of the hind gut showing three germ cells (f) 
in the gut entoderm two of which are undergoing 
mitcdic division, and the other possessing a peculiar 
bilolKKi nucleus. 

Portion of a cross section of embryo 19I)a showing se\"- 
eral j)eriblast nuclei fn) in the periblast layer (m). 

PoHion of a cr<^ss s(M‘tion of the wime embryo showing 
a yolk granule (o) in (‘hwe ])roximity to a peribla>^t 
nucleus (n). 


OX VVAITAIS HFLATIOXS OF THE FLORA AND VERTEBRATE 
FAUNA OF ORATIOT ('OUNTY, MK^IITOAN, WITH AN 
APPENDED LIST OF MAMMALS AND 
AMPHIBIANS. 

H. M. Mct'urdy. 

.Vs there are so f(*w re])orled records bearing upon the question of 
the dislribntion ()f the biota for I he interior of the State of Michigan, 
tin* following notes and re(‘4)rds are presented. These records are nc?c* 
essai'ily incomplete and additions will in time Ik‘ made. It is ladieved, 
however, that they are of sullicient im|M)rlance to direct atlenlion to 
otlna' areas in the interior and to modify to some extent the views gen- 
crall.N held concerning the relations existing btdween the interior and 
the border regions. 

In the literature on the geographi<* distribution of j^lants within the 
linnts of the State, the ditferences are generally emphasized and have bmi 
in advance of the evidence. One is strongly and unduly impresstHl with 
the idea that the flora is decid^lly more southeni along the coasts es}>cci- 
ally the west than in the interior at a given latitude. Rutliven^ 
While ex})ressing this view, states that he d(H*s not find so gmit 
difference on the east sidi* of the State as a]>]H*ars to hold for the 
v>’H^t side. For the ivgions of Sand ])oint, Roscommon and Craw¬ 
ford comities and Manistee, (Nams- states that the vegetation has ad¬ 
vanced in a Y-shaped manner the central jKirtion of the slate lag¬ 
ging behind the lairder portion. ‘W the eight species named by Coons, 
thiw, (Asimina triloba, (ileditsia triacanthos, and (>r<‘is canaden¬ 
sis) have not been rejKirtcHi north of that. The remaining species 
occui' in the interior, in the latitude of Saginaw Bay. A more 
detailed study will doubtless reveal their pi’esence still farther toward 
the north. The otlun^s mentioned ai*e: Benzoin aestivale. Sassafras 
variifolium, Liriodeudmn tulipifera (mie-)., and Cdastrus scandens. 
It must be remembered that our knowledge has advanc^ed northward 

muthven, Alexander G. et al. A Biological Survey of the Sand Dune llepion on the South Shore 
of Saifinaw Bay, Michigan, Mich. Geol. and Biol. Survey Pub. 4 Ser. 2 (1911). 

*Coons, G. H. Sec. 1, p. 59. 
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along llie shoros and Ihe interior is liifle known. As our knowledge in¬ 
creases the supposed differenees grow less. But it is not to be ex- 
I^ected that all differences will eventually disa})pear. For the region 
north of Saginaw Bay, Hear‘ gives northern jdants found on the 
east (Harrisville) and not on the west side (near Frankfort) and cer¬ 
tain Soiithei'ii plants found on the west not found on the east side. 
Bractically all in both lists ar(‘ found in the interior, south of the lati¬ 
tude of Saginaw J»ay. Other spe(*ies named later give additional evi¬ 
dence t(aiding to diminish the supposed ditf(U*encc«. 

This indicates that when particular sp(*cies are (‘onsidered, disregard¬ 
ing their fr(Mpi(*ncv,* the (liffemic<*s Indwcam the intcaior and the coastal 
regions are not so gr(*at as they are gemaally thought to b(\ The limits 
of distribution northward and soutlnvard of ]»arti(ailar species are not 
sharjily defined. Barti(ularly is this true in a rc^^gion of vari(‘d soil 
and surface features. Until much more detailed study is mad(‘ of other 
areas in the interior it is im])ossible to slate to what exhait the vegeta¬ 
tion and animal life of the interior dilfer from that of the'* coast at a 
given latitude. The latitude just south of Saginaw Bay and Alma 
have practically the same average tcuniHU’ature. Uooper’s^ teniperature 
recor(is for the vicinity of Bay ('ity, Saginaw, and Saginaw Bay indi¬ 
cates that theiv are local diffenmees which appear to Im* (*hitdly confiiuMl 
to ]K)ints near the shoiv. A compjirison in the points farther inland 
shows v^ery litth^ infiuence so far as averages indicate. This is further 
boi'ne out by the fact that in the fauna find flora essentially the same 
species are found. Such differences as exist are yet to be made out. 
Undoubtedly other factors play a vi^ry important part, and at times 
they are the deciding factors. IVrhaps tlu^ most important are; adfipta- 
tions and opportunities for distribution, physiograplnh* and (^daphic 
conditions ami conifKdition and association. Ooon’s (Se(> 1 loc cit) has 
shown that these are important factors in the habitats in the sand 
dune ]‘(*gion on the semth shore of Saginaw Bay, and LivingstoiB* has 
found similar relations betwe<m habitat and veg(‘t at ion to ('xisl in lios- 
rommon and Crawford countie*s and also in Kent county. This will be 
seen to Iwi true for habitats in the c(mlral ])art of the State if the Alma 
area is at all re})iTsen1ative. 

It is thus seen that in both the coastal regions and in the interior, 
the differences betweem local habitats are greater than the (*limatic 
differences between the respective regions. If this lie true, the biota 
of the interior and the border areas would differ from each other 
with the relative extent of the various types of habitats. 

The Alma Area,^ which is the north half of Gratiot county, includes 
the gef)graphical center of the lower peninsula of Mi(!higan, and the 
physical features and climate may be legarded as typical of the c entral 
portion of the State. It must be remembered however that local condi¬ 
tions vary somewhat in different localities. The area therefore is im- 
I>ortant from the standpoint of distribution. In this Soil Survey"’ a 
brief desc'ription of the iirea is given and is sufficient for the present. 

®Beal, W. ,1. Michigan Flora, Fifth Ann. Kept. Mich. Acad. Sci., 1903, p 20. 

^Ckioper, W. F Oology of Bay County, Mich. (leol. Survey. 1905, pp. 366-:j58. 

*Livn;^stoii, B E Relation of Soils to Natural Vegetation in Roscommon and Crawford Counties, 
Michigan. Ann Kept. Mich Ool. Buiwey, 1903, 9-30. Tlie Distribution of the Upland Plant ^cie- 
tic*.a of Kent County, Michigan, Bot. Claz , 35; 36-,55. Map 

‘'Hearn, W Edward and Clnffin, A M. Soil Survey of the Alma Area, Mich. U. S. Dept Agri. 
Bureau of Soils. Advance sheets. Field operations, 1904. 
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Tliere is considerable variation from tliat account in (*ertain mspects, 
but these may be omitted from this discussion. To Ihe east of a line 
passing: norUi and south near Ht. Louis and Ithaca (he surface is level, 
the soil consistinji»- of Avater laid material or huiislrine deposiis, Avith 
but little interru]>tion. West of this line, the surface is marked by low’ 
morcaines extending north and south. The inoraiii(*s are 1 oa\^ on the 
east and in(*reas<‘ in elcA^ation (oA\ard tin* Aves( sid(‘ of (Ik* area. These 
moraines A^ary in the characier of their materials, some being covered 
by clay, others consisting entirely of sand and some graAad. The de¬ 
pressions according to depth and ex(en( contain Avell drained soils, muck 
and ])ea( de]M)sits and some marl deimsits iiidicaling the presence of 
former lak(*s, and in some, of the de]>r(*ssions are still to 1 h‘ found <*xtensiAa‘ 
SAvamps, bogs and lakes. Half Moon Lake lying near the northAvesl 
corner of the area is the largest lake lying Avithin the area. T( is 
now about a mile long by one-half mile Avide and lias suffered great re¬ 
duction by filling Avith vegetation. The most interesting ])art of the 
area from a biological standpoint is a strip along the AAest side includ¬ 
ing Half Moon Ltike and the moraines to the south. Pine Itiver en(er.«j 
the area a few miles soutliAvest of this lake and folloAvs a depression 
southAA^ard betA\Ten the moraines to a point near the southAvest corner 
whei'o it turns nortln^istward across the area. Thus the Avestern part 
has the most varied conditions to be found in the region. 

A.side from tin* brief mention in (he Soil Survey there are no ])ub' 
lished records referring dimTly to the ])lant life of this section, ft is 
not j)ossible at this time, nor is it necessary to give a complete list of the 
plants known to Iw' found here. Only those si>ecies which have 
particular interest as mor(» southern or northern forms an^ mentioned, 
and the list does not r<*]>resent a complete catalog of su(*h forms. It is 
given to illustrate the conditions AAdiich a more detailed study would 
more fully reveal. 

Oiiiitting the mod(*rn lK*ach and dune bnanations the habitats and as¬ 
sociations are comparable to those of the coast. The Mesophyte Forest 
tAi)e ])revails over the larg<*r part of the area. This includes level W’ell- 
drained soils, the Ioav moraines and over-Avash ])lains. The fossil beaches 
of early glacial lakes are nearly obliterated, appearing only in certain 
loctalities on the AAestern border of the lake plains. Through increased 
drainages the llelophyte foiiiiations formerly of (*onsiderable extent haA^e 
become largely transfoniied toAAiird Mesophyte conditions. In the AACst- 
ern portion Avhere the physiographic conditions are more varied, the 
asso(*iations are those usually found from fresh Avater lakes and reed¬ 
brush and Avooded sAA’^ami)s, to Mesophyte Fomst and sand ridgt*s and 
clay ridges. Any further characterization setting forth the details of 
these as compared A^ith corresponding formations elwwvhere is depend¬ 
ent upon a more detailed study. 

Northern forms that found on or adjacent to the area and occur 
more rarely fai*ther soutliAvard are: Abies Iwilsamea, Taxus canadensis, 
Picea Mariana, Picea abies, Pinus i*esinosa, Tsuga canadensis (spread¬ 
ing if i>ermitted) Thuja occidental is, Clintonia lM)n^alis, Myrica as- 
plenifolium, (rare) Selaginella apus, K)«gea repens (oi'cui’s westANardi 
Gaultheria procumbens, Cornus canadensis, Arethusa bulbosa, Kaimia 
polyfolia, chamaedaphne calyculata, Ohiogenes hispidula, Andromeda 
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glancopliylla, Erioplioniiii ca.llitrix, I)racorej)hahnu parviHoriim, Loni- 
oera ohlogifolia, ('eaa<vtluiH ovatua, etc. Some of the lM>g forms occur in 
a lK>g adjacent to the area on the west and they possess no great signi- 
ficame. 

Most of tlie more iiortliern forms of animals have been earlier driven 
from this section. There may l)e mentioned Sciiinis carolinensis leu- 
cot is, (melanistic variety), sciurus hudsonius Uxpiax, still fairly com¬ 
mon; sciuropteius sahrinns macrotiis and Ix^pus americanus. The lat¬ 
ter is occasionally taken. The southern flying squirrel is more common¬ 
ly found. 

Some of the southern forms Avhose distribution in the interior are 
of intemst are mentioned below. Some of these are known to occur 
farther north in the interior, and others will doubtk^ss be found to do 
so. Some of them have l)een pointed out by other writers as illustrating 
the northward movement of forms along the Imrdei'S of the State. The 
list includes such forms as: 

Adiaiituin iH*datum (common), (Mrya macr(K*arim, farya ovata, 
Juglans (dnerea (said to have Ix^ii abundant fonnerly), duglans nigra, 
Liriodeudron tuli})ifera (rare), celastrus scandens, Sassafras variifol- 
ium Ilezoin aestivale. 

nine ihiled skink ( Euniecc^ (piimpielineatus Limieaus), Storeria de- 
kayi Holbnxik, Leopeltis vernalis DeKay, ri}nn])ro])eltis doliatus trian¬ 
gularis Ttoie, (liorojdiilus nnigritus trisenilus tVied, Nectunis maculosus 
Refinesque, Diadelphis virginiana. 

It is seen that Ihe area is rich in ils ty))es of vegetation. All forms 
of general (s'ciiiTence in the stat<‘ are present together with a notable. 
])roportion of northern and southern forms. The ditferences between 
the coastal regions and the interior at this latitude are certainly much 
less than the literature on tln^ subject would lead one to ex])e<*t. This 
question however must de]»end ujxm a closer study of all the factors 
involved. 

The following list of ^lammals represents some interesting transi¬ 
tional features. As the area under consideration lies in the center of 
the lower peninsula and extends from the plains of Ihe (irand-Sagi- 
naw valley and the early glacial lakes on the so\ith and east to the (day 
and sand moraines (>f the interlobate region of the Michigan and Siigi- 
naw l(fl)es on the west one may ex|wx*t t(> And some relation betw(‘tm 
thc^e physical and historical featurt^s on the one hand and the fauna 
and flora on the other. It serves to give the region a biota represcmta- 
tive of both the noidhern and southern types ami i\lm some intermediate 
stages. The flying squiiTcls may be mentioned in this connection, and 
the retreat of some of the norlliern forms to ])(>ints farther north, for 
example, the varying hare and <dher species whi(di left the area earlier. 
The area must also nqirtwnt or lie near the northernmost limit of distri¬ 
bution of the American ()}M)ssum. A number of the smaller mammals 
not givcm here undoubtedly occur, but as no good records for them 
have been obtained thev are left for verification. 
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LIST OP MAMMALS. 

1. virpiiianns K«*ri% 0]H)SKiiiii. Tliis is included on the 
followinjij evidence. A Mr. linfford in IhOO, killed an opossum on his 
farm near Breckenridj;‘e. lie had at that time recently come from Ohio 
and knew the animal Avell. Mr. Marcus Tolasky a fur dealer in Alma 
l)oUf2:]it an opossum skin from a farmer of Lake \'i<‘w in Montcalm 
county in Ihltl. His sales j*ecord is also evid(Mi(*(‘. If this is ac(*epted 
as j:*‘ood evidence* this (‘xtends the ran^e for the o]H*ssum in the stat(‘. 

2. Lervns <*anadensis h>i*xlehen, American Klk. This is said to have 
hc(‘n ])rcs(Mit in the earl\ liislor\ of tlH‘ central ]>art of th(‘ State. The 
dir(M*t e\ id(mc(‘ otlered is jh(‘ lari'er part of a horn found near here and' 
now in tin* Hood ]\Inseum. 

Odo4'oileiis amcri<'anns lM»i(*alis laxh'lMai. Xortlnan white tailed 
<leer. This is said to have he(*n abnn<lant in the (‘arl,\ settleimait of the 
c(mnly. II hc('am<* scat(e ahont tw(‘iity liv«* to lhii ty-tiv(‘ u*ars [i^o. Tin* 
latc''! i‘<*cor<l for this s| (M*ies was in llMtS v\ la n om‘ ^^as killed in ihe 
norlheiaslmn ]iart of this roiiu(\. It hatl appaiciifl,\ h(‘(*n <lri\cn into iIk^ 
aiea 1 m lii-es prcval(*nt at that time in leoioiis to Ihe north. 

1. Scinrns caroliia^nsis lencotis Oajipcr. NoHh(*rn Hray S(juirrel. 
Loth the <»'i‘a> and the black f<»rms wcwe formerlv abundant. The ^ray 
is still fairly abnmlanl ami Ihe black form is iar<\ Tla» ninseum s]KM‘i' 
mens were (aken neai Alma. 

T). Scinrns ni^er rufiventer (loetfrou J^'ox S(|nirr(*l. .Mr. Iiob<n‘l 
M'ilson, a simhmt, bronchi a s]K’<*imen of this to tlu' writer, Xo\. 
20th, 1010. He took the spe< ii]u*n in a woods on(‘ mile south (»f Alma. 
The mnseiim specanams wcae taken near Alma. 

t». Scinrns hndsoniciis bMpiax. lianas. H(*d Sipiirrel. This scpiirrel 
is not uncommon. TIm‘ writcw took a specimen Xovember, 17th, 1010. 
Th(‘re an* four sp<*cimens in the Hood ]\lns(*nni all takmi in this locality. 

7. Tamias si rial us lysl(‘ri Kichardson. L\stei''s tOiipnmnk. This 
s])e(*ies is ('omnion wh(M*(*v(*r favorable conditions all'ord it ]»rote(*tion. 
A ]mir housed themselv(‘s uiidm* an old board walk in tin* Lamjms near 
th(‘ administration bnildiuii. Two nearly ^rown individuals made their 
way into the building* on more than one occasion. 

S. (Mtellns trideccmlim’atns Mitchell. Slri]>ed spermophyle. Strip 
ed <io])her. TIu* wriler has not taken this s])ecies but it is said to have 
been taken in the southwest j»art of the area. If it occurs within the 
limits of the ar<‘a it would Ik* ex|w*cted to be found in the westeni 
])art. One spe<*imen is in the Stillwell OolhM tion in the Hood ^tusenm. 

9. Marmota monax lannaeus. Woodchucks an* rather common in the 
(‘lay and sandy soils and are occasionally invading;- the fields Avith th«*ir 
burroAvs. A specimen was brought to tln*^ writer in Mairh, 1911, from 
the Windsor Farm one mile north of Alma. 

Id. Sciunipterus volans Acdans, Linnaeus. Scmthei'ii Flying S(]uirrel. 
A S]>eclnien Avas taken by a Mr. IL^adford three tniles southwest of 
Alma, in 1910. Other s])ecimeiis are in the Stillwell colh^ction in the 
Hood Museum all of AAiii(‘h MA ere taken near Alma. 
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11. Scinr()i)fenis sabriuiis macrotus Mearns. Oanadian Flying 
Squirrel. One si>ecimen in the Stillwell collection possesses character¬ 
istics sornewhal intermediate, but if Ihe coloring of tiie ventral surface 
is considered with the other features, it should he macrotis. This 
specaes is reported from Mont(*alm County. 

12. Castor canadensis Kulil. Canada Beaver. The beaver were early 
driven from this section probably over fifty years ago. There are re¬ 
mains of their dams at se\^ral points in the county. 

12. ]\fusmuscuhis Linnaeus. House Mous(^ This si)ecies is all too com¬ 
mon. Not infrequenily specimens are taken having some white beneath 
and a narrow line of white extending from the forehead downward 
betwcH^n the eyes nearly to the tip of the nose. 

14. Mus norwegicus 'Erxlel>en. Common or Norway Rat. This 
species has bc'en seen in great numbei’S living in a dump heap near the 
dam in Pine River at Alma. Such accumulations of rubbish and i*efuse 
are the chief centers from which tlu^se animals spread to do their dam¬ 
age. 

In. l^eromyscus leucopus noveborancensis Fisher. Northeni while¬ 
footed Deer Mouse. This sj>ecies is (*onuiion tJiough appanmtly not so 
abundant as reji^irtf'd by Wenzel for Douglas Lake. 

10. Peromysciis nianiculatiis bairdi. Hoy and Kennieutt. Prairie 
White-footed Mouse. Michigan Mouse. The six>cimen inferable to this 
species was taken from a rubbish heap in a back lot in April, 1911, 710 
State Street Alma. Its characteristics are typical as described by 
Osgood** and Hahn^. Hahn states that he had not obtained this sixxnes 
except in thick grass with which this iword essentially agrees. 

17. Microtus pennsylvanicus Ord. Meadow Mouse. The Meadow 
Mouse is very abundant in favorite situations. Their runways threjid 
the low meadows in every direction beneath the snow and dead grass 
in winter. The writer has seen the Pennsylvania vole take leaves from 
the wild leilucc in preference to grass bladt's, probably on account of 
the former l>eing more tender at the time. 

18. Fiber zibethicus Linnaeus. Muskrat. This ^^versatile’^ species 
is very abundant along the banks of Pine River and shores of tlm lakes 
of this region. It together with the skunk furnishes the fur de^iler his 
chief supply of fur. No black muskrats have been obtained at Alma so 
far as known. 

19. Zapus hudsonius hudsonius Zimmerman. Hudson Bay Jumping 
Mouse. The writer has not obtained a live specimen. One specimen in 
the Hood Museum is in the Stillwell collection from ‘‘Alma.’’ 

20. Erethizon dorsatum Linnaeus. Canada Porcupine. There are no 
recent records for the porcupine known to the writer. They are said 
to have been found occasionally as late as the seventies and early 
eighties. 

21. Lepus americanus Erxleben. Varying Hare. The varying hare 
is occasionally taken in the more extensive swamp areas. The writer 
has seen them at the local markets brought in by hunters. None have 
been seen for two winters. It was formerly abundant but seems to have 
disappeared largely as the cotton tail increases. 

H. North Ann. Fauna No. 28, p 79,1909, 

'Hann, waiter Louis. The Mammals of Indiana. Ann. Kept. Dept. Qeol. Nat. Resources of 
Xi^diana, 1908, p 502. 
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22. Siilvila^us floridariuK Mt^arnsi Allen. TLe common Rabbit. Cot¬ 
tontail. This \s abundant and doe^ coiiHiderable dama^^e to young 
orchards. It is wud to have entered the region as settlement advanced. 

23. Lynx canadensis Ken*. Canada Lynx. The writer has not been 
able to centainly confinn reported records of this species in this vicin¬ 
ity. There is little doubt but that it foimerly occurred here. One speci¬ 
men in the Museum taken near here is not clearly referable to this 
species. 

24. Lynx nitfiis Gueldenstaedt. Red T^ynx. The ‘‘Wildcat'' or ^‘Bob 
cat/^ oicasionally invades this area. Tn 1908 one was killed by Mr. 
Ali(» Douglass near BTOckenridge. 

25. Urocyon ciiuu^eoargentatus Schreber. Gray Fox. This fox is 
undoubtedly rare in Ihe centnil part of the state. Tt is occasionally 
reported, and was fonnerly more common. 

20. VulfK^s fulvus De,sinar("st. Red fox. The red f(vx is still hold¬ 
ing its own in certain sections. For the last five winters the writer 
has seen from one to two or three skins of the I’ed fox brought to our 
local dealer Mr. Polasky by hunters. In winter of 1910-11 the skin of 
a “('ross Fox’’ was exhibited by Mr. Polasky. 

27. Cam's occidentalis Richardson. Gray Wolf. Timber Wolf. A 
Mr. Itednian who lived in this vicinity at the time of its early history 
says that he has heard them many times. In 1872 Mr. A. R. Barbour 
while driving logs in Pine Pine River was overtaken by nightfall and 
wolves at a point lK*tween Alma and St. Louis and spent the night in a 
tiw. If this be a correct account it is probably one of the latest records 
of their occurrence in this region. 

28. TTi’sus amencanus Pallas. Black Bear. Mr. W. H. Howe stated 
that he helped chase a lx*ar across the county twenty years ago. 

29. Ih'ocyoii lotor Linnaeus. Racoon. The racoon is taken o<*ca- 
sioually by hunters. Mr. Polasky the local dealer receives a nimiber 
of raccoon skins every winter. One Albino specimen is in the Hood 
Musc‘um. 

39. Taxidea luxus Schreber. American Bjidger. The museum speci¬ 
mens are said to have bc?en taken here. In February, 1908 a farmer liv¬ 
ing about five miles southwest of Alma took a fine sjK'cimen and brought 
it to the Hood Museum. It may be said to be uncommon. Thompson 
Seton® limits its range to southern Michigan and southward. 

31. Mephitis putida Boicard. rEastern skunk. This species is abund¬ 
ant in localitif's. A fanner near Breckenridge secured six spcicimens at 
one time this winter under an old building. The local dealer receives 
large numbers every season. 

32. Lutra canadensis Sclirel)ei*. Canada Otter. No good record is 
found. It is stated that one was chased across the Northwest part of 
this county in 1906. An Indian trapper from Mt. Pleasant took one on 
Pine River a few miles above Alma in 1909. 

33. Mustela americana Turton. American Marten. From wliat ai> 
pears to be authentic accounts this sxKjcies was probably found in this 
region as late as twenty-five years ago. There are no recent records 
known. 

34. Mustela pennant! Erxleben. Fisher. As this is one of the 

8The lives of northern animals. 1910 New York. 
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forms to disapp^^ir early it is diffitmlt to ffet thoroughly reliable records. 
However, there is little (juestion that it formerly was present. As it is 
said to feed uj)on hares, i)oreupinea, birds and small mammals, it is 
diffic ult to see why it should be called Fisher. I'liere is a skin of one 
in the museum but with no date. 

.*15. Lutreola vison S(*hrel)er. Northeastern Mink. A few specimens 
of this species have In^en taken in re<*ent years in Pine River near 
Alma. In IffOJ) some Indian tra.p|)ers from Mt. IMeasant t(K>k one 
from a point on the river a few miles above Alma. 

.‘lb. Putorius iioveboracensis. Emmons. New. York Weasel. This 
weasel is of frecpient o<*curren(*e. A numl>er of skins are re<*eiveMl each 
winter by tlie ]o<*al dealer. 

.*17. Blariua brevi<*anda. Say. Sliort tailed Schrew. This spec'ies has 
iKHm taken in a l(»w woods northwest of Alma, (IhOO) and Mr. ("harles 
Murphy brought a s])ecimen to the writer in Ihlff. 

.*>S. Pondyiura cristata Linnaeus. Star-nosed Mole. This sptM'ies is 
more common than (he following species. It is abundant in the low 
moist grounds wheie its presen<*e is shown by its work. 

off. Sea lops, acpiaticus ma<*iirinus. Uatinescjue. This subspecies is 
reportc^cl frcmi Indiana, Wisconsin, and Minnesota, but 1 believe not from 
tliis part of Micliigan. Its diagnc^stic* characters: large size, broad feet, 
sc'antily Jiaircnl, relatively sliort tail and measumnenits of bewly and 
skull }>]a<‘e the spc^c-imcii in this subspcM‘ies. It occasionally injuivs the 
gn)wth of glass in tlic* lawns by burrowing at the roots of the ])lants, 
but it is more beneticial than injurious, bt^cause of its food Imbits. 

40. Myotis liicifugeiis Lc‘ POnte. Little Brown Bat. This rcM'ord 
is based on a single muscnim spec*imen Avliic*h is not in perfect c*ondi- 
tion, but it agtws with the clesc‘ri])tions of lucifugens. Bats are com¬ 
monly sc^Mi tiying summer evcMiings and no doubt othcu* s])(*cic*s are 
prewnt. M. sublatus Say, Lasionysteris noctivagans Ia^ (^iiite, and* 
Lasiurus boremlis Miillcr, ]n‘obably occur here though s]w^ciniens have 
not yet been taken. 

LIST OF AMPiniUA. 

1. Nec'turus macailosus Raftnescpie, Miid-Puppy. The .Mud-pup]>y is 
C'ornmon in Pine River at Alma and is frecpiently taken by fLsheuTnen. 
The Mud-puppy breeds in the flats above XA'olfs bridge. They are im- 
l)ro]>cTly (‘ailed lizards by local fishermcm. 

2. Amblystoma ])unc*ta1um Linneaus. Spotted Salamander. Infre- 
ejuemt. This spc»cies is known by the yellow .spots on its sidc^s. The 
eggs of this sj)ecic>K have bc^Mi taken April Gth to 15th in IffOff, *10 and 
’ll in a small perennial ]>ond on Windsor farm. Tins pond is now 
filled to such an (*xtent as to l>c»come nearly dry in extremely dry 
weather. 

8. Amblystoma Jefferson ianurn, (Ireeri. Jeffferson’s Salamander. 
This species has been taken in the vicinity bf the pond just mentioned 
where its eggs have also been taken, April 0 to 10. The eggs are usually 
found a few days earlier than those of A. jiunctatum. 

3. Phffhodon ednereus Gi-een. R<Ki-backc?d Salamander. This little 
salamander is found under the bark or in the soft wcwxi of decTiying 
logs. It also de]>osits its eggs in the damp Ic^gs. Si)ecimens and eggs 
were taken July 4th, IffOff in the woods on Windsor farm. 
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4. DieinyrtyliiM viiidesroiis Kafinrsquo. Newt. This is found in 
ponds. It is apparently not very eoinnion and is found only in certain 
localities. 

3. Bufo aniericnnus Le Conte. American Toad. This w(dl known 
toad grows to large size with undciqmrts very dark as a rule though 
some are lighter i)enea1h. 11 is quite common in the (day and loam 
habitats. Specimens have been taken in ])ools along the river lowlands 
below Alma. 

b. Ilyla versicolor Le Conte. Tree Toad, This little Amphibian 
o<‘(airs in both sand and <*lay habitats and its call is far more familiar 
than its delicate (oloring. It is widcdy distribiitcKl. 

7. flyla ])ickeringii Holbrook. Spring IViqxT. This is to be found 
on the grassy margins of ponds ami baycms. This, like H. vei’sicolor, 
is wid<dv distribnt<^l. 

5. Ch(n*])hilns nigrilns 1ris(n-iatns Wied. Swamp Trn* Toad. The 
swainj) tr(*<" toad is vei*y shy in the ficdd but when brought into the 
laboratory it is soon at ease. It is one of the earliest to sing in the 
spring in th(‘ pools tilled by th(‘ late snow or early rains. Specimens 
were (ak(m in April, lb03, in temporary ponds on Windsor farm. 

b. Kami sylvati(‘a cantabrigensis Baird. Wood Frog. The Wood 
Frog is very (‘oininon in low wet hard-wo(Kl forests. These frogs are 
more numerous in wo(m1s on clay loam or sandy loani wh(»re transitmt 
]KK)ls of wat(T are found. Windsor and Elmwood farms. 

Id. Kana pipiens Schndier. I^eopard Fi-og. This is our most (ioni- 
mon Amphibian. II is found along streams, ponds and lakes and 
grassy m(*adows. This frog often wanders for from the pools. Speed- 
mens w(‘re tak(*n in the swam])y river banks below Alma. 

11. Kana clamitans Latreille. (Ircnni Fro^g. This species is found 
along low banks of streams, ba\ous of Pine Kiver and borders of lakes, 
prefVring shadcMl and prolect(*<l habitats. Specinicnis w(*n* taken from 
a lagoon in Churcirs [Kirk Alma. 

12. liana catc^biana Shaw. Bull Frog. The Bull Frog has been 
lak(m in Pine Kiver and at Half Mcnm Lake in June, 1!MM). 

Otln^r sjw'ci(*s which are Indieved to (Kcur here aiv Acris gryllus I^e 
C(mte; Kana [lalustris Le Conte, but speidmens have not l>een taken. 

H. MacCURDY. 

Alma ('ollt^ge, Alma ’Miehigan, April, 1912. 

29 
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CHECKLIST M1(,^HIGAN LEPIDOPTERA. 

I. PUlOPArX)CEUA (BiriTEEFLIES) A 
BY W. W. NEWCOMB. 

One of tho cliief objects in prcseiitinj? at this time a list of the bntler- 
flies of Michigan is the hojx* that it will stiiiinlate other obseiTei*s 
to publish their records, particularly of the occurrence of spet ies as 
yet unknown in the state, and thus increase our knowledge of the sub¬ 
ject. 

In R. 11. Wol(*ott published a list of the biittertlies of Grand 

Rapids, Michigan,- in lOOH, A. G. Rnthven a list from Isle Royale and 
the Porcu])ine ]Monntains,^ and in 1908, C. O. Adams a. list from Isle 
Royale.^ The.se are the only lists of Michigan butterflies which have 
l>een jniblished. Wolcott mentioned 79 species (in reality 77 speedes), 
to which the two lists just named added 0 moi*e. The pi’esent list <*on- 
tains the names of 18 additional sfKMdes, all but one (Theda rccropfi) 
collected or observetl either in southeaster Mi(*higan or in l)i(*kinson 
(^ounty in the Uppe^r Peninsula. The total number of butterflies now 
known from Mbdiigan is 101 not including varieties and forms. I have 
seen Michigan s|>ecimens of all forms except the following seven s]K‘cies : 
Apatura olyian, Keoai/mpha mitdidiL J/ihythva haehnmni, Theda 
aiphofh Cafopdlla rahale, Thymdicm pomdih^k, and ~Sifaia}aileH la- 
dJim, 

Thei*e are a few other spe(*ies which may possibly 0 (‘cur in the state, 
(*, g., in the genus Theda, mellaas, henrioi and especially poUoH, which 
is found ill the Chicago district and in New^ York State, in the genus 
Jjycacaa, srudderii jfoiind in Ontario, Kew York State, etc., in the genus 
Antliovharis, genutw and olywpia, the latter of which is known from 
Lake County, Indiana, not far fi*oin Michigan, and in the genus Paatjh 
hila. Manna and mican and jxissibly haron, phylaf as, fused and meAca, 

Of the iTcorded species, more definite records of Theda niphon and 
Catofisilia enlmle, wliich were not made from (‘aptuml specimens, would 
lie highly desirable. There are a few species which are known in only 
one or two individuals, as Orapta satyrus, TAhythca hadimaui, Theda 
reerops and Colias coesonia. Further re(!ords of these and of tlu" rarer 
or less known sfiecies as Phyryodcs istaeria, CMminohas jutia, (UiU- 
phelis horcnlis, Theda striffosa and irus, Chrysophanm hdlaides, dorcas 
and cpixanthe, Lycaena- saepMus^ etc., should be made. 

All of the butterflies from Grand Riipids have l>een taken in south¬ 
eastern Michigan except eight. These are: Phyoiodes ismeria, Apatura 
clytofh, Neiarvympha mitche^Ui, Libi/ifiea bachmani, Theda mphan, 

‘Prepared for the Michigan Geological and Biological Survey and published by permission of the 
Chief Naturalist. 

»Robt. H. Wolcott Butterflies of Grand Hapids. Mich., Can. Ent., 25, 08-107. 

*A. G. Ruthven; Spiders and Insects from the Porcupine Mountains and Isle Royale, Michigan, 
An Ei^logical Survey in Northern Michigan, 102-104. 

^Chas. C. Adams. An Ecological Survey of Isle Royale, lake Superior, 207-277. 
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Thj/inelicus powesiMek, PampMla sassacus and Niamiades hiciliuft. 
The latter, however 1 feel certain of finding in the near future. 

An interesting variety of Limentis archippus, namely Btrecker’s 
pseadO’dorippus has been recently redescril>ed by John H. Cook, under 
the name of Imithanis. My authority for this statement is W. J. Hol¬ 
land. I mention this, as a good example of this variety has Ijeen taken 
in Dickinson County. 

It would indeed be fortunate if the students of the Lepidoptera wei’t? 
as to the nomenclature to be used. There have lietm two great stu¬ 
dents of American butterflit^, W. H. Edwards and B. H. Bcudder, 
each of whom has held different ideas as to classification, especially in 
relation to genera. The result has been two groups of followers and two 
classifications of North American butterflies. 1 express no preference 
for either, hoj>ing that some day not far off, the Lepidopterists of the 
country can agree upon one set of names. In the prestmt list I have 
followed Bkinner, (who 3*e])resent.s the Edward's groiif^ of students) 
ill Smith's Olieck-Tast of the Lepidoptera of Boreal America 


LIST OF SPECJKSA 

NVMPIIALIDAE. 


Dattaihde. 

1 . Danais plexippus Linn. 

Nympho lin a e. 

2 Euptoieta claudia Cram. 

Argynnis idalia Dru. 

4. cybcle Fabr. 

aphrodite Fabr. 

cypris Kdw.* 
alcestis Edw. 

6. atlantis Edw.* 

7. myrina Crain. 

H. bellona Fabr. 

9. Melitaea phaeton Dru. 

10. harrisii Scudd. 

11. Phyciodes nycteis Db. & Hew. 

12. ismeria Bd. & Lee. 

13. tharos Dru. marcia Edw. 

morpheus E<hv. 

14. Grapta interrogationis Fabr. fabricii Fabr. 

umbrosa Lint. 

15. comma Harr, harrisii Edw. 

dryas Edw. 

16. Satyrus Edw.* 

17. faunus Edw.** 

18. progne Cram. 


^l^cies and forms which are known <injy from the Upper Peninsi la are marked witlj an asneri^k 

Michigan,” 102. While Grapta gracitu wUl probably be found in 
the Upper Peainsula, no actual record has yet been made. ^ 
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10. j-album Bel. t\r J..ec. 

20. Vanessa antiopa Linn. 

21. milberti (kxlt. 

22. Pyrameis atalanta Linn. 

23. huntera Fal^r. 

24. cardui iJnn. 

25. Junonia coenia Hbn. 

26. Limenitis Ursula Fabr. 

27. arthemis Dru. 

28. archippus Frain. 

pseudo-dorippus Stick.* 

20. Apatura clyton Bd. tV: Lee. 

Salyritiae. 

30. Debis portiandia Fabr. 

31. Neonympha canthus Bd. tV: J.ec. 

32. eurytus Fabr. 

33. mitchelii French 

34. Satyrus alope Fabr. nephele Kii*])y. 

35. Chionobas jutta Hbn * 

LinYTHKIDAi:. 

36. Libythea bachmani Kirtl. 

KHYCIMl) \K. 

Krycininav. 

37. Calephelis borealis (1. R. 

LVrAKNIDA V. 

Lycdcninde. 

3S. Theda acadica 1 xhv. 

30. edwardsii Saund. 

40. calanus Hbn. 

41. strigosa Harr. 

42. cecrops P"abr. 

43. augustus Kirby. 

44. irus Godt. 

45. niphon Hbn. 

46. t’tus Fabr. 

47. Feniseca tarquinius Fabr.* 

48. Chrysophanus thoe Bdv. 

49. helloides Bdv. 

50. dorcas Kirby. 

fiorus Edw. 

51. epixanthe Bd. & Lee. 

52. hypophlaeas Bdv. 

53. Lycaena saepiolus Bdv.* 

54. lygdamas Doub. 

55. pseudargiolus Bd. & Lee. marginata Edw. 

violacea Edw. 
neglecta Edw. 


56. 


comyntas Godt. 
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PAPILIONIDAK. 


57 . 


f>8. 

5 \). 


m. 

(>i. 

(52. 

ihi. 

M. 

t)5. 

(>(>. 


()7. 

68 . 

69. 

70. 

71. 


72. 

73. 

74 . 

75. 

76. 

77. 
7S. 
79. 
SO. 
81. 
82. 

83. 

84. 

85. 

86 . 

87. 

88 . 

89. 

90. 

91. 

92. 

93. 

94. 

95. 

96. 


Pieriaac. 

Pieris protodice lid. & Lee. 

vemalis Edw. 

napi Linn, oleracea-aestiva Han. 
rapae Linn. 

immaculata 8k. & Aar. 
Catopsilia eubule IJnn. 

Colias caesonia Stoll, 
eurytheme Bdv. 
philodice (lock. 

luteitincta Wolcott, 
interior Seudd.* 

Terias lisa Bdv. 

Papilioninac. 

Papilio ajax Linn, walshii Edw. 

abbottii Fahv. 
telamonides Feld, 
marcellus Edw. 
philenor Linn, 
polyxenes Fabr. 
troilus Linn. 

glaucus Linn, turnus Tnnn. 
thoas Linn, cresphontes Cram. 


IIE.SPERII).\ i: 

Ancyloxypha numitor Fa))r. 

Thymelicus poweschiek Park. 

Pamphila massasoit Scudil. 
hobomok llarr. 

pocohontas Sciidd 
sassacus Harr, 
leonardus Harr, 
otho S. & A. egeremet Seiuld. 
peckius Kirl)y. 
mystic Seudd. 
manataaqua Seudd. 
cemes Bd, & Lee. 
verna Edw. 
metacomet Harr, 
bimacula ]^]dw. 
pontiac Edw. 
dion Edw. 

vitellius Fabr. delaware Edw. 
viator Edw. 

Amblyscirtes vialis Edw. 

Pyrgus tessellata Seudd. 

Nisoniades brizo Bd. & Lee. 
icelus Lint, 
lucilius Lint, 
persius Seudd. 

Juvenalis Fabr. 
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97. Pholisora catullus Fabr. 

98. Eudamus pylades Soudd 


99. 

bathyllus 8. & A. 

100. 

tityrus Fabr. 

101. 

proteus Linn. 


ON SOIME AMPHIBIANS AND REPTILES FROM THE STATE OF 

YVMA CRUZ, MEXICO.^ 

ALEXANDER O. RUTIIVEN. 

Tlirou^li the kindnoiss of the Director, Mr. Frederick J. V, Skiff, and 
the Assistant Curator, Dr. S. E. Meek, of the Field Museum of Natural 
History, T have rec ently lieen able to examine the amphibian and reptile 
material in that institution that has been received from the southern 
part of Ihe State of Vera Cruz, Mexico. The principal value of this 
collection is in the additional locality records that it gives, and the 
following list has been prepared for the purpose of making this data 
available to students of distribution. 

As the localities represented by the collection are mostly unrecorded 
on the maps ii is necessary to give their situalions. With throe excep¬ 
tions they are small villages along the Vera Cruz al Tstmo Railroad, 
fhe northern terminals of which are Cordoba and Vera (3rnz, the south¬ 
ern Santa Lucrecia on the Isthmus of Tehauntepec*. This railroad runs 
rather directly southeast from Cordolm to Santa Lucrecia, and the Vei’a 
Cruz branch from Vera Cruz to Tierra Blanco, so that the location of the 
stations can l>e given conveniently in kilometers from the terminals. 

Adiotal. on Ihe Vera Cruz al Istmo R. R., 40 Kilometers from Santa 
Lucrecia. 

Boca del Rio, at fhe mouth of the Jamapo River and on the Vera 
Cniz al Istmo R. R., 12.8 Kilometers southeast of Vera Cruz. 

lift Antigua, on the Interoceanic R. R., 35 Kilometers northwest of 
Vera Cruz. 

Motzorongo, on the A"(*ra t^mz al Istmo R. R., 41.5 Kilometers from 
CoiMoba. 

Obispo, on the A'era Cruz al Tstmo R. R., 160.5 Kilometers from Santa 
Lucrecia. 

Orizaba, Vera Cruz. 

Otopa (probably a village at Rio Otopa) on the Vera Cruz al Tstmo 
R. R., 67.9 Kilometers from Vera Cruz. 

Pere^z, on the Vera Crnz al Istmo R. R., 125.3 Kilometers from Santa 
Lucrecia. 

San Francisco^ on the Interoceanic R. R., 43 Kilometers northwest of 
Vera Cruz. 

Vera Cruz, Vera Cruz. 

Xuchiles, on the Vera Cruz al Istmo R. B., 23.6 Kilometers from 
Cordol>a. 

*Froia the University of Michii^an Afuseum of Natural History. 
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LIST OF SPKCIKS. 

Spelerpes variegatus ((iray.) One specimen (1485) from Achotal. 

Rana palmipcs Spix. Ten specimens (1368) from Perez. 

Leptodactylus caliginosus Girard. Single specimens from Achotal 
(1483) and Obispo (1366). 

Bufo valliceps Wiegmann. One specimen (1687) from Perez. 

Hyla baudini Dumeril and Bibron. Five specimens (1686) from Perez. 

Anolis biporcatus (Wiegmann). Three specimens (1477) from Achotal 
establish another definite Mexican locality for this species.* 

Anolis sallaei Gunther. Three specimens (1477, 1478) from Achotal. 

Basiliscus vittatus Wiegmann. One specimen (1329) fjom Rio Blanco 
and one (1685) from l\‘rez. 

Ctenosaura acanthura completa (Bocourt). One young specimen (1921) 
from La Antigua and five from San Francisco. 

Scelopenis variabilis Wiegmann. Ten specimens (1331) from San 
Francisco, two (1258) from Motzorongo, ten (1684) from Perez, ten (1327) 
from Rio Blanco, twelve (1342) from Vera Cruz, ten (1491) from La Antigua, 
and eleven (1476) from Achotal. 

Sceloperus formosus W^iegmann. Three specimens (1521) fi'om Xiichiles. 

Ameiva undulata (Wiegmann). One specimen (1314) from Otopa, 
four (1318) from l\*rez, one (1303) from Boca del Rio, one (1308) from 
Obispo, and three (1479) from Achotal. 

Cnemidophonis guttatus W^iegmann. One specimen (1328) from Rio 
Blanco, eight (1492) from La Antigua, six (1683) from Perez, two (1314) 
from Otopa, and four (1330) from San Francisco. 

Cnemidophonis deppei Wiegmann. Three (1313) from Otopa, four 
(1343) from Vera Cruz, and four (1683) from Perez. 

Ficimia olivacea Gray. One specimen (1315) from Otopa. 

Contia nasus (Gunther). A single specimen (1462) from Orizaba. 

♦Sfe Kuthven. Alt^xandtT (i. Zool. Jahr., Bd. .31, Aht. f Sysl., p. 311. 
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A PRELIMINARY HOST INDEX OF THE FUNGI OF MICHIGAN, 
EXCLUSIVE OF THE BASIDIOMYC^ETES, AND OF 
THE PLANT DISEASES OF BACTERIAL AND 
PJIYSIOIXKHCAL ORIGIN. 

G. ir. TOONS, UESKARTU ASSISTANT TN PLANT PATHOLOIiY MIOllKUN A(JHITUI.- 

TIIRAL COLLEGE. 

For some lime tlie oeed for a rearrau^enK^iU of Die lists of tlie fiinj^i 
known 1o occur in Miclii|?iin has lanm felt. Moirover while tl)(‘ larj 2 :e col¬ 
lection of fnnji^i at Ann ArlM>r had l>een listed and the records made 
available, the collection at the Michigan Aftricnltiiral Oollej^e has never 
been listed and for the most pai*t the records were nnavailabh^ for ns(‘ 
in detennininj? sjieties and refsiHinp: ranpje. 

In the winW of 1012 1 set about examining: the herbarium of the 
Colh^e, and decided instead of publishing: a mere sup])lementary list 
of unreporttHl s])ccies, to incorporate the lists already publislied by 
Pollock and Kautlinan, ‘Oo, into the records of the (.Vdlejje and out 
a provisional Host Index. Lack af time required that the Smuts, Rusts 
and the hij>*her Basidiomycetes be ex(*hided but it is Imped that this 
additional work can soon be done. With this list of the funj^i, there has 
also Imhui incorporated a list of the ba<‘tei*ial diseases of ]>lants and a 
list of the ]jhysioloj»:i(*al and obscure dis<*ases, so far as they are repr(»- 
sented by spe(*imens or re]>orted in an authentic way. This last addi' 
lion is thought to be a matter of convenience, since many of these oh 
scure diseases juvsent puzzlinc: symptoms, or aie apt to be (*onfused with 
the first start's of diseases of funjjjous oripn. 

The collection of funp in this state iK^pin about ISSo. with tln^ work 
of Spalding at Ann Arbor and of Beal at M. A. (\ The gri^ater j>arl 
of the collections at M, A. <\, were made by Gilbert 11. Hicks, instructor 
in Botany from 1800 to 1805, and his accurate determinations giv<‘ 
authority to the lists now published. AVorking almut the same time 
with Hicks, but at Ann Arbor. L. X. dohnson amassed and named the 
greater part of the fungi imported by Ptdlock and Kauffman in 1005. 
These men, Hicks and Johnson, Aveiv in close touch with each other, 
(^\<*hanging spe<dm(‘ns, and they also were esteemed cori'espondents of 
the eminent mycologists of America, Ellis, Peck and Farlow. i\ 
F. Wheeler well known for liis extensive work on the liigher plants of 
the state contributed many s[x?ciniens and records, and B. (), Long¬ 
year, ^02, gave impetus to the listing of the fungi of the state by publish¬ 
ing his Preliminary List of the Sapnqdiytif; Fungi of Michigan, a work 
which has been carried out to great eouqJeteness for the Hyrnen- 
omycetes by Dr. C. H. Kauffman, of the University of Mi(*higaii. These 
lists published annually in the Reports of the Michigan Araderay of 
Science have added immensely to the knowledge of the flora of the state 
as well as aroused great interest in the lower forms. Along with these 
lists the last three reports by Kauffman have contained helpful, work- 
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able keys to such difficult j?roups as Ihe Oasteromycetes, 1908, the 
Kussiilas, 1909, the genera of Asycoinycetes and Basidioinycetes, with a 
field key to the spt*c‘ies of the Polyi>oraceae, in 1911. At present Dr. 
Kauffman is completing a monograph of the Hymenomycetes of Michigan 
to be published by the Michigan Geological and Biological Suiwey. 
Following the lead of Longyear, Pollock and Kauffman, ^05, listed the 
specimens found in the University of Michigan Herbarium adding 
whatever of records they themselves could. This list included the Fungi 
Tmperfecti (Pollock), the Ascomycetes and Basidioinycetes (Kauffman). 
The Phycomycetes were not included, nor were the Rusts and Rmuts. 
A partial list of the Phycomycetes was added by Kauffman in a latter 
list, 1990. The only article on the Ui-edineae of the state was 'Nvritten 
by Miss Harriet L. Merrow an instrmffor in Botany at the University, 
but this was published only in nbstra<‘t in the First Re])ort of the Micle 
igan Academy of S(*ien(*e. IVIiss ]\!errow besides this list of the Urtnli” 
meae supplied many speciments to various exsiccati. Various students 
of Dr. Beal added spivimens to the M. A. t\ Herbarium and in 1900 
Bronson Barknv was em])loyed to collect ])lants in the Upfier P<min- 
sula. 

Michigan is but seldom mentioned in the general literature of 
Mycology and JMant Diseases. This is due entirely to the facff that re- 
])or(s for the state before the ])ublications mentioned above, Avere very 
meag(*r and s(*altered. Underwood, ’99, states: ‘Mn this stale no local 
pnbli<*alions aside from some notices of a few economic s])ecies have been 
issu(‘<l although collections have Inen made by Professors Wheeler and 
Sji-alding, Mr. (1. If. Hicks and others. Tt is doubtful if th(*re are <m(‘ 
humlrc^d species all told iwordcd in any publication as found in the 
state,'" a very decided contrast to the condition of nncology in Wis(*onsin 
whos4‘ fungous flora has Invome Avel! known and (piickly available 
through the pioneer work <»f Dr. William Tndeasc^ and the continued 
elforts of J. J. Davis. 

Dr. Kiwin F. Smith travehM extensively in Michigan while studying 
the diseases of jK^ach, (chiefly yelloAA’s) from 1SS7 till about ISOff. The 
reports of his work on peach yellows are well known and are the classic 
on the subject. He reported other observations on various diseases in 
a series of Field Notes, ’90, ’91, ’92. These liave been extensively (|uoted 
and are in many cases the first obseiwations on the ]>arasitisni of a 
given organism. Further notes on the occuiTeiiee of ])lant diseases, 
especiallv bacterial distAtises are found in later articles bv Smith, "05. 
’Jl. 

Of course during the long period of agricultural and horticultural 
Avork by the College, many articles hOA^e a]>fH^ared on jdant dis<?ases, 
but these records along Avith those from Horticultural i^ocieties, articles 
in the farm press, etc., aiv difficult to find, to identify }>ositively and to 
h>cate as to occurrence. For many yeai*s tiie Horticultural Depai*tment 
has issued spraying calendars, but these from their very natuiv are popu¬ 
lar and not intended for an exact re|X)rt of sj^ecies and localities. 

Tavo publications directly applied to Michigan conditions and found¬ 
ed for the most part upon ol>servations of the authoi*s u])on Michigan 
disi^ases api)04ired in 1905, These were Ix)ugyear, Fungous Diseases of 
Fruits in Michigan, and Jackett, Some Bacterial Diseases of Plants 
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Prevalent in Mieliij^an. Roth were, from their nature, compilations but 
they embody many original observations of the authors and are illus- 
trafe<l, for a large part at least, with original plates and figures. How- 
ever the lack of extensive collections and the absence of an extensive 
literature made many of the statements vague and some fungi and some 
diseases are reported for which there is no herbarium material, nor any 
definite statement of locality or collector. 

In the list following a very full citation of the localities and the dates 
of collection is given. This is lai’gely to serve to identify a given col- 
]eK‘tion, to hint the prevalence and the time of year the fungus is found. 
Of (‘ouree the information is entirely too meager to permit any con¬ 
clusions, or to give any idea of the range. This Host Index may how- 
ewer stimulate collections and it is hoped that this method of listing 
(he species may help to make identifications mort^ easy. The amnige- 
raent of hosts has followed the Michigan Flora (Beal, ’05) with tl\e 
cultivated plants interpolated in the pro]:>er families. This aiTange- 
ment kcejm closely relatt^ groups together and frequently a fungus 
which has not been listed uiK>n one siH?cies will be given for a closcdy re¬ 
lated i>lant. 

In nomeiu lature for M. A. O. collections the names given in the North 
Amerit^an Flora, insofar as that work has progressed, has l>etm em¬ 
ployed. For the Erysiphacefie, Salmon, ’00, has Ix'en adopted, while for 
the Exoascaceae, the work of Atkinson ’95, and Patterson ’95, has been 
followed. The monograph of Wilson, ’07, has been followed for the 
Phycomycetos. For the remaining groups for which no recent compre¬ 
hensive treatment including American forms has appeared, the determi¬ 
nation unless otherwise stated is on the authority of the collector. All 
M. A. C. specimens have beem inspected and il is hoped that the de¬ 
termination at h'iist to genus is accurate. The men who have collected 
th(? material for the M. A. O. Herbarium (and for the ITniversity also) 
were close students of the Ellis and Everhart iniblications and exsiccati, 
and sm‘h deviation from the nanu^ em]>loyed today may be ex])ected in 
the list here given, as is found in the names.employed in the North Ameii- 
can Fungi. For the Univernty of Michigan collections the names and au¬ 
thorities given by Pollock and Kauffman (in the main the names given 
by Johnson) have been ('opied without attempt at transposition, ex¬ 
cept in the case of the groups covered by the North American Flora, 
or in cases where the name given is the one associated with a conidial 
form for which the perfect fonn is now definitely known. 

It is hoped that this catalogue will make the collections of the Mich¬ 
igan Agricultimil (College available for those engaged in monographic 
work. Duplicates where possible, will be furnish^, or at least the loan 
of collections will be gladly made. 
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OSMUNDACEiE. 

Osmunda cinnamonea L. 

Gloeosporium osmundae E. & E. Munith, August, 1893, Hicks, N. A. F.,** 
3073. 

POLYPODUCE^. 

Onoclea sensibilis T^. 

Phyllactinia corylea (Pers.) Karst. M. A. C., 10-9-92, Hicks. 

Septoria mirabilis Pk. Battle Creek, 8-19-1885, Spalding, M.* 

Asplenium angustifolium Michx. 

Septoria asplenn E. & E. M. A. C., 10-2-1891, Hicks, M. {cotype,) 

Pteridium aquilinum (L.) Kuhn. 

Lepto^tromella filicina (B. & C.) Sacc. M. A. C., 5-19-1892, Hicks. 


EQUISETACEiE. 


Equisetum hyemale L. 

Starnnaria egyiseti (Hoffm.) Sacc. M. A. (\, Oct. 3, 


Wheeler and Hicks 


ARAUCARIACEiE. 


Araucaria. 

Ilormodindrum dadosporioidcfi Sacc. A. A., fide Pollock ^05, p. 56, 57. 


PINACE.®. 

Pinus s]). 

Ilelicooy ellipiicum (Pk.) Mag. A. A., Sej)!., 1894, Johnson, M. 
Fusarhitn sp. ^Olaniping of” For Mich, fide J. B. Pollock. 

Phowa strobiligena Dcsni. (on cone). A. A., 4-5-93, Johnson, M. 

Larix laricina (Du Roi) Koch. 

Dasyscypha willkommii Hartig. Washtenaw Co., June 3, fide Kauffman, M. 
Vaha (tmblens (Pers.) Fr. A. A., March and April, pde Johnson, M. 
Picea mariana (Mill.) B. S. P. 

Dasyscypha calycina (Schum.) Fckl. {Willkommi), N. Mich, fide Durand. 

Juniperus. 

Valsa cenisia. DeNot. A. A., April, fide Ellis, M. 


ALLSMACEiE. 

Sagittaria latifolia Willd. 

Cercospora sagittariac E. & K. A. A., July and Sept., Johnson and Spald¬ 
ing, M; Saginaw, Waite, 9-4-1889, U. S. D. A. Herb. 10. 

GRAMINE^. 

In general are affected with Erysiphe graminu DC. 

Andropogon furcatus Muhl. 

Phyllachora graminis (Pers.) Fckl. Park Lake, 9-2-90, Beal and Wheeler. 

Panicum dichotomum L. 

Phyllachora Panici Schw. Munith, Aug., 1893, Hicks. 

**North American Fungi, Ellis and others. 

* *'M” after a collection indicates that the material is at University of Michigan, otherwise the col* 
lection is at M. A. C. 
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Panicum porterianum Nash. 

Septoria graminum Desni. M. A. C., 1896, Wheeler. 

Phyllachora grarniriis (Pers.) Fckl. M. A. Clark, Hieks. 

Chaetochloa italica (L.) Scrihn. 

Sclerosjyora graminirola (Sace.) Schroet. M. A. C., '97, Beal. 

Reported for Mich, by Wilson, '07, p. 396 ((bllection by Wheeler). 
M. A. C., Crozier, Aug., 1896; M. A. C., Wheeler, 9-9-96. 

Chaetochloa viridis (L.) Scribn 

Sdcrospora graminicola (Sacc.) Schroet. M. A. (^, Longyear. 

Zizania aquatica L. 

Mycosphaerella zizaniaf, Schw. M. A. (\, 1890, (?) Heal. 

Phalaris arundinacea L. 

"^Spermoedia clavus (1). C.) Fr. (Ergot). M. A. C. 

Oryzopsis asperifolia Michx. 

Afitcrina graminicola 1^1 k E. M. A. C., May, 1892, Hicks, fide Ellis. 
(coty])e) 

Myco.^phacrella oryso^i.^idis E. A E. M. A. (\, May,'93, fide Hicks, (cotype.) 

Muhienbergia. 

Phyllachora rnuhlenbergice (E.) Sacc. Sept., '86. 

Muhienbergia diffusa Willd. 

Fusarium graminvm (\)r(la. M. A. C., 9-29-96, Wheeler. 

Muhienbergia mexicana (L.) Trin. 

Phyllachora. M. A. C., 9-8-89. 

Phyllachora graminis (Pers.) Fckl. Lansing, Waite, 9-5-89, V. S. D. A.. 
Herb., 30. 

Brachyelytrum erectum (Schreb.) Beauv. 

Phyllactinia corylea (Pers.) Karst. M. A. ('., 10-17-91, Hicks. 

Phleum pratense L. 

"^Spermoedia clavus (I). V.) Fr. (Irayling, Walton, M. A. C., Aug. to Oc t., 
Beal. 

Scolecotrichiirn stictlcnm (B. A" Br.) Sacc. M. A. Ck, 9-20-01, Beal. 

Alopecurus pratensis L. 

*Spcrmoedia clavvfi (1). C.) Fr. Walton, 10-11-89, Beal. 

Agrostis alba L. 

*Spermoedia clavus (1). C.) Fr. M. A. C., Aug., '90, Beal. 
Calamagrostis canadensis (Michx.) Beaur. 

Phyllachora, graminis (Pers.) Fr. M. A. (\, 8-24-89, 

A vena sativa L. 

Macrosporium s]). M. A. (\, 7-15-94, Stevens. 

Arrhenatherum elatius (L.) Beauv. 

^Spermoedia clavus (I). C.) Fr. Walton, 11-11-89, Beal. 

Dactylis glomerata L. 

Scolecotrichu7n graminis Fckl. M. A. C., 9-24-89, Beal. 

^Spermoedia clavus (D. C.) Fr. Au Sable, 10-5-89; M. A. (\, 8-28-90, 
Beal. 

Poa pratensis L. 

Erysiphe graminis D. C. M. A. C., 9-30-89, Dewey. 

Septoria graminum Desm. M. A. C., 5-24-98, Wheeler. 

Panicularia canadensis (Michx.) Kunze. 

Typhodium typhina (Pers.) Seaver. M. A. C., Aug., 88; M. A; C., 5-24-86, 
fide Farlo’w. 

♦Claviceps purpiiroa Tul. I’r^ot. 
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Panicularia fluitans (L.) Kuntze. 

Typhodium typh/ina (Pers.) S'eaver (Epichloe). Port Huron, 6-16-93, 
C'. K. Dodge; Klinger Lake, 6-6-90, Wheeler. 

Scolecotnchum qmmlniH Fekl. Battle ('reek, A. A., July, Spalding, Pieters, 
M. 

Festuca octoflora Walt. 

^Spermoedia clavufi (J). ('.) Fr. 18S4, data lost, ])ro]). M. A. ('. 

Bromus secalinus I^. 

Fus(iriu7n. M. A. ('., 9-12-96, Whe^eler, fide Beal. 

Bromus inermis Leyss. 

^Spermoed'ia clavus (1). ('.) Fr. M. A. ('., Sept., ’89 (Seed fiom Russia). 
Agropyron caninum (L ) R. & S. 

^Spermocdid cldvus (D. (^) Fr. IM. A. C., 7-10-90. 

Agropyron smithii Rydb. 

*Sperfnoedi(t (davus (D. V. ) Fr. M. A. ('. 8-7-90, Beal: M. A. ('., Sept., 91. 
Agropyron repens (L.) Beauv. 

Eryn'^phe ymminis (D. (’). M. A. C,y 6-27-93, Beal. 

^Sper}noe^h‘a clavust (1). (*.) Fr. M. A. ('., 8-31-92, l^eal. 

Secale cereale L. 

"^Spervioedia cJavus (I). ('.) Fr. M. A. (’., 1900, Beal; Au Sa])le, lO-tl-SO; 
A, A. Aug. fide Johnson; Smith, ’89, re[)orts for east shore of Lake Mich., 
South Haven and St. Joseph, but not found in central ])art of state. 

Elymus canadensis L. 

Phyllachora yrnminis (Pers.) Fckl. M. A. ('., 10-27-85, Sept., ’85. 
^Spcrnfovdia cUivii,s (1). C.) Fr. M. A. C., 9-6-90, Beal. 

Elymus striatus Willd. 

Phyllachora gramini^ (Pers.) Fckl. Diinondale, Oct., ’90, Beal. 

Elymus virginicus L. 

f^hyllachora qraminis (Pers.) Fckl. M. A. (’., (?) 10-27-85; Lansing, Waite, 
9-5-89, l \ S. D. A., Herb., 29. 

Hystrix hystrix (L.) Millsp. 

Phyllachora qraminis (Pers.) P'ckl. Diinondale, 10-10-90, Beal. M. A. (\, 
9-24-89, Beal; Sept., 1911, Bessey. 

Zea mays L. 

Bacillus sorqhiO lUirr. Reported for Mich, by Stevens and Hall., ’10, p. 362. 
Bacterium stewarti Smith. Reported for Mich, by Smith, ’ll, p. 60. 
Diplodia maydis (Berk.) Sacc. M. A. 5-7-93, Johnson, M. 
Epicoccuin ncqlectnm Desm. M. A. C., Nov. and Dec., ’91, Hicks. 
Eusarhm spp. (Ear Rots). M. A. ('., Apr., 1912, Coons. 

Leptosphaeria eustofna (Fr.) Sacc. A. A., Nov. 25 fide Ellis, M. 
Trichosporium sphaericum Sacc. A. A., 11-25-94, Johnson, M. 

Triticum vulgare L. 

Alternaruu Holland, fide Barlow. 

Erysiphe qraminis D. (L M. A. C., July, ’92, Beal and Hicks. 

Fusarimn graminnm (^orda var. tritici Kiihn. M. A. C., July 14, Me 
FarloAv; Hillsdale, ’98; Marshall, 7-3-05, Beal; Manchester, 6-30-05; 
M. A. C., July, ’92, Hicks; C/hatham, 6-18-02, Geismar fide Beal. 
Phyllachora qraminis (Pers.) Fckl. M. A. C., April, 1911, Coons. 
"^Spermoedia claims (D. C.) F'r. M. A. C., (?) ’96, Oozier ; M. A. C., 7-11-93, 
F. S. Scott; Harrisville, Sept., ’09; Benzonia, 83. 

*f’lavl(‘t*ps purpurea Tul. Krgot. 
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CYPERACEiE. 

Eleocharis. 

Cladosporiufn herbarum (Pers.) Lk. A. A., Sept, and Dec., '93, Pieters 
■fide Ellis, M. 

Carex. 

Cladosporium herharuvi (Pers.) Lk. M. A. C., 5-19-92, Hicks. 

ARACEiE. 


Peltandra virginica (L.) Kniith. 

Ramularla. M. A. C., 8-27-90. 

Symplocarpus foetidus (L.) Nutt. 

Cercospora symplocarpi Pk. M. A. C., 7-25-86, Beal; A. A., 8-25-94, 
Pieters, M. 

Monstera deliciosa Liebni. {Philodendron pertvsum.) 

Marrophoma philodendri Pk. M. A. C. (greenhouse), May, '92, Hicks. 

LILIACEiE. 

Yucca. 

Coniothyrium concentricum Desm. M. A. C., April, '92, Hicks. 

Hyacinthus. 

Bacillus hyacinthl-septicus Heinz. (?) M. A. C., A])ril, 1912, Coons. (Soft 
Rot) 

Allium canadense Kalni. 

Vermicular la liliacearum West. A. A., Mav and Julv, Merrow, Johnson, M. 

Lilium. 

Botrytis sp. (‘^Ward's Lily Disease"). M. A. C., 7-3-01, Wheeler; Benton 
Harbor, June, '04, -jide Longyear. 

Lilium superbum L. 

Macrosporium, M, A. C., 8-22-97, Wheeler. 

CONVALLARIACEiE. 

Vagnera racemosa (L.) Monmg. 

Sepioria smilacinae E. & M. M. A. C., 9-24-87, "fide Beal; M. A. C., 9-9-91, 
Hicks; M. A. C., 7-4-92, Hicks. 

Vagnera stellata (L.) Morong and racemosa (L.) Morong. 

Phyllosticta cruenta JCickx. A. A., July, '92, Merrow, Spalding, M. 
Vagnera stellata (L.) Morong. 

Septoria smilicinae E. & M. Munith, 8-14-93, Hicks. 

Unifolium canadense (Desf.) Greene. 

Phyllnctinia corylea (Pers.) Karst. M. A. C., 17-17-91, Hicks. 

Trillium grandiflorum (Michx.) Salisb. 

Septoria trillii Pk. M. A. C., Aug., 1911, Coons. 

Trillium erectum L. 

Septoria trillii Pk. A. A., 5-26-94, Johnson, M. 

SMILACEiE. 

Smilax. 

Phyllosticta smilads E. & M. A. A., 8-8-94, Merrow fide ISllis, M. 

Smilax herbacea L. 

Cercospora smilads Thiim. M. A. C., 9-24-89, Beal. 

Smilax l^pida Muhl. 

, Phyllactinia corylea (Pers.) Karst. M. A. C., 10-21-92, Hicks, 
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Helminthosporium jyetersii B. & C. M. A. C., 10-27-85, Beal. 

Sphaeropsis smilacis K. & K. A. A., 4-8-93, Johnson, M. 

DIOSCOREACEiE. 

Dioscorea villosa L. (Torr). 

(Jercosj)ora dioscoreae K. ^ M. M. A. (^, '90, Wheeler. 

IRIDACEiE. 

Iris. 

Macrosporivm iridu V. Jv A. A., S-2-94, Merrow, M. 

Iris versicolor L. 

Phyllosticia iridis K. E. A. A., 7-12-92, Merrow, M. (eotyjie) 

Gladiolus. 

Scab, cause unknown. (Mites?) 

Soft rot (Fenirilliam associated); Hard rot (Worst disease), South Haven, 
2-14-11, Coons. 

CANNACEiE. 

Canna indica L. 

}facrosporiu7n hulboirlchum Cke. M. A. C., 0-14-01, Wheeler fide Long- 
vear. 

ORCHIDACEiE. 

Cypripedium reginae W alt. 

Macronporiurn, (liathani, S-4-00, Wheeler, 

Corallorhiza multiflora Nutt. 

Phomu corallorhiza E. ik E. M. A. C., June, '92, Hicks, (cotype) 

JUGLANDACE^. 

Juglans. 

Diaporthe hlcincta {V. ^ Vk.) Sacc. A. A., May 28, Johnson, M. 

Juglans cinerea L. 

Marsotiia juglandia (Lib.) Sacc. Battle Creek, 8-22-85, Si)alding, M.; 

North Lansing, 10-4-90, Beal, M. 

Streptothrix aira B. C. A. A., fide Ellis, M. 

Juglans nigra L. 

Cytospora alhiccps E. A' K, A. A., 3-31-93, Johnson fide Ellis, ^L 
Diplodla juglandis Fr. A. A., 3-31-93, Jx)hnson, M. 

Marsonia (Glocmporiam) juglandis (Lib.) Sacc. M. A. (\, 9-22-89; North 
Lansing, 10-4-90, Beal fide Hicks; Lansing, 9-5-89, Waite. 

Hicoria. 

Discosia artocreofi (Tode) Fr. A. A., April, May and August, Pieters, 
Johnson, M. 

Haplographium chlorocepJudutn Fres. A. A., 3-23-91, Johnson fide Ellis, M. 
Phomu exocarpi Pk. M. A. C., April, '92, Hicks, (cotype). 

Ramularia albpniaculata Pk. Park Lake, Sept., '99, Beal, W'heeler. 
Sphaeropsis pericarpi Pk. A. A., 4-3-93, Johnson, M. 

Tubcrcularia vulgaris Tode {Nectria cinnabarina). A. A., Nov., '04, Davis 
fide Pollock, M. 

Valsaria isiiiva Ces. & DeNot. A. A., March and April, Johnson, M. 
Hicoria alba (L.) Britton. 

Gloeosporiurn caryae E. & Dearn. M. A, C., 9-2-90, Beal, W'heeler, (also 
at M.) 

Cytospora albiceps IS. & K. A. A., 3-31-93, Johnson fide Ellis M. 
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Hicoria minima (Mursh) J^ritton. 

Phyllactinia corylca (Pers.) Karst. M. A. C., Oct., '92, Hicks. 

Hicoria ovata (Mill.) Britton. 

Septorid cnryoe E. & E. Belle Isle, '02, Wheeler. 

SALICACEiE. 

Populus. 

Cejiangium popuhmim (Pers.) Rehm. A. A., March 25, fide Kauffman, M. 
Ilelicomyccfi clegans Morg. A. A., 4-5-95, Johnson (^'Spores not so long 
as (k^scripti()n ”) M. 

fjas{osph(irri(t ovina (Pers.) (Vs. &: DeNot. A. A., Oct. 30, fide Ellis, M. 
Neclrla coccinea (Pers.) Fr. A. A., Sept., Oct., Jolinson, M. 

Taphrimt aurea (Pers.) Fr. Washtenaw (V., May 3, fide IVnnington, M. 
Vnclnula salias (I)(\) Wint. M. A. C., 9-12-11, (Vons. 

Vaha nivett (Hoff) Fr. A. A., April IS, Johnson, M. 

Populus balsamifera I.. 

Septorid populicold Pk. Battle Orcek, N. Mich., Sept., Spalding, Beal, 
.M.; Thunder Bay, S-3-95, Wheeler, fide Beal. 

Populus grandidentata Michx. 

fhinrnilo salid'^ (DC.) Wint. M. A. C , 10-13-91, Hicks. 

Populus deltoides ]\larsh. 

Cytof^pord chrysosperwd (Pers.) Fr. Monroe, May 11, Coons, fide Mrs. 
Patterson. 

Uncinuld sdlic'is (DC.) Wint. M. A. C., 10-11-91, Hicks. 

Populus tremuloides Michx. 

Uncinuld sdlici8 (DC.) Wint. M. A. C., 10-12-91, Hicks. 

Tdphrind johdusonii Sadeb. M. A. C., 5-11-9S, Wheeler; M. A. C., May, 
’92, Hicks, Fungi Columb. 1312 (under name T. rhizophord Johans.) 
Salix. 

Bacterium tumejacderiH Smith and Townsend. M. A. C., Oct., 1911, Coons. 
Uytosponi salic s (CVrda) Kab. A. 2-25-94, Merrow, M; Fennville, 
Aug. 11, (Vons. 

Eutypa leioplacd. (Fr.) Cke. A. A., April 1, Johnson, M. 

Exosporium tiliae Lk. M. A. C., Jan., ’92, Hicks. 

Nectriu peziza Fr. A. A., Sept., (Jet., Johnson, M. 

Rosellinid aquila (Fr.), De Not. A. A., April 4, Johnson, M. 
Trimmatostroma americana Thiim. A. A., 3-11-93, Johnson, M. 

Uncinuld saliciH (DC.) AVint. Saginaw, Lansing, Sept., '(S9, Waite, U. 
S. I). A., Herb. 32; M. A. C., Oct., Beal; Salmon, ’00, p. 83 lists for 
Mich. 

Vdhd horelld Karst. A. A., April 17, fide Ellis, M. 

Salix amygdaloides Anders. 

Phialea vulgaris (Pers.) Rehm. Washtenaw (V., Nov. 12, Kauffman, M. 

Salix bebbiana Sarg. 

Uncinukt salicis (DC.) Wint. M. A. (k, 10-12-91, Hicks. 

Salix cordata Muhl. 

Rhytisma salicinuw. (Pers.) Fr. M. A. C., 9-22-89. 

Salix discolor Muhl. 

Rhytisma salieinum (Pers.) Vr. M. A. C., 10-2-89. 

Uncinuld salicis (DCk) Wint. M. A. C., 9-15-89; Dimondale, 10-10-90, 
Beal; M. A. C., five collections. 
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Saliz glaucophylla Bebb. 

Fumago vagans Pers. M. A. C., July and Sept., Beal and Wheeler, (also 
at M.). 

Saliz humilis Marshall. 

Uncinula salicis (D(J.) Wint. Isle Royale, 8-8-01, Shantz and Allen, 
Fung. Columb., 1688; M. A. C., 10-12-91, Hieks. 

Saliz interior Rowlee. 

Uncinula'mltcifi (IX/.) Wint. M. A. C., 10-8-91, Hicks. 

Saliz lucida Muhl. 

Sepioria alhaniensin Thiim. Battle Creek, S-29-85; A. A., 9-8-88, Spalding, 
M. 

Saliz petiolaris J. L. Smith. 

Trimmaiosiroma amcricana Thiim. M. A. C., 10-17-91, Hicks. 

Uncinula Mtlicia (HC.) Wint. M. A. C., 10-11-91, Hicks, (three col¬ 
lections) 

BETULACEiE. 

Carpinus. 

Eutypelln cerriculaia (Fr.) Sacc. A. A., March 11, Johnson, M. 
Gnomoniella fimbriata (Pers.) Sacc. M. A. C., Sept. 10.. M. 

Ififpoxylon howeinnuvi Pk. A. A., May 18, Johnson, M. 

Lasiosphaeria cofiescrns (Pers.) Karst. A. A., Se])t. 20, Johnson, M. 

Caipinus carolinana A\'alt. 

Cylindrosporiuin dearnessii E. & E. A. A., 5-9-94, .lolmson, M. 
(Inomoniella fimbriaia Pers., Mamiania fimbriata Sacc. M. A. (’., 10-9-00, 
Vosliida. 

Microsphaera alni (DC?) Wint, M. A. (\, 10-10-91, Hicks. 

Corylus. 

Diairype albopruinosa (Schw.) Cke. A. A., March, A])ril, fide Ellis, 1^1. 
Diatrypella verruciformis (Ehr.) Nits. A. A., April 81, Johnson, M. 
(fuomonieUa coryli (Batsch) Sacc. Battle (Vcek, Aug.. Sept., Spaulding, 
M, 

Jlypoxylon fuscum (Pers.) Fr. A. A., March 81, Johnson, M. 

Ilypoxylon perforatum (Schw.) Sacc. A. A., March, April, Johnson, M. 

Corylus americana Walt. 

Diatrype anornala Pk. M. A. (\, Sept. ’91, Hicks; A. A., 11-27-92, Hicks; 
Dorrisherg, Pettit. 

Diplodia coryli Fckl. (*‘j)ro]:)ably'’). A. A., 8-24-98 and 5-17-98, Johnson, 
fide Ellis, M. 

Gloeosporium coryli (Desm.) Sacc. A. A., 9-27-90, Johnson, M. 
Gnowonia coryli Sacc. M, A. C., Aug. ’90, Yosliido; Mackinac, July '82, 
Trelease; M. A. (\, 9-24-92, Hicks; Saginaw, 9-4-89, Waite, V. S. I). A., 
Herb. 21 (Sphaeria coryli). 

Helicomyces olivaceus Pk. A. A., April, May, '98, Johnson, M. 
Phyllactinia corylea (Pers.) Karst. M. A. C., 10-1-92, Hicks; M. A. (’., 
Sept. '98. C. V. Baker. 

Microsphaera alni (DC.) Wint. M. A. C., 10-3-91, Hicks. 

Septoria corylina Pk. A. A., Johnson, 9-22-94, M. 

Corylus rostrata Ait. 

Phyllosticta coryli West. M. A. C., 8-27-98, Hicks. (P. corylina Ellis?) 
Ostrya virginica (Mill.) Willd. 

Phyllactinia corylea (Pers.) Karst. M. A. C., 10-21-92, fide (’oons. 
Uncinula macrospora Pk. M. A. C., Oct. '92, Hicks; Hubbardstown, 
Wheeler; M. A, C., 9-28-93, Hicks. 

31 
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Betula. 

Hypoxylon multijorme Fr. For Mich, by Miss Minns in Ellis and Everhart, 
'88 p. 42. 

Exosporinm cpftpifosum El. & B. Mackinac Island, July '99, E. T. Harper, 
reported by Ellis and Bartholomew '02 p. 178. 

Betula lutea Miclix. f. 

Nectria coccinea (Pers.) Fr. Pollock '05 reports from Port Sanilac. 

Betula pumila L. 

Microsphaera alni (13C.) Wint. Munith, 8-16-93, Hicks. 

Alnus. 

Diaporthe nlvof<a E. & Hoi. Isle Royale, July '89, N. A. F., 2535. 
Erynphe nggregata (Pk.) Farl. Charlevoix, Sx^alding, M. 

Alnus incana (L.) Willd. 

Exoascus (imentoruvi Sadeb. M. A. (\, 9-6-85. 

Alnus rugosa (Du Boi) Koch. 

Microsphaera olni (1)(\) Wint. M. A. (\, Sept. M)3, Hicks. 

PJryfiiphc agqrcgata Pk. M. A. C., 10-17-93, Hicks; M. A. (\, Aug. '93, 
Hicks. 

Taphriua uwcntorum Sadeb. M. A. C., 10-30-93, Hicks. 

FAGACE^. 

Fagus americana S\vc(*t. 

Didtrypv albopnrinosa (Schw.) Cke. A. A., March, April, fide Ellis, M. 
Diatrypc virescens (Schw.) E. & E. A. A., May 25, Johnson, M. 
Dich((en(( fagnwa (Pers.) Fr. A. A., May 13, jide Ellis, M. 

Hypoxylon atropunclatum (Schw.) (3^e. A. A., A])ril 22, Johnson, ]VI. 
Hypoxylon cohnerens Fr. A. A., April 20, Johnson, M. 

Microsphaero alni (I)(\) Wint. M. A. C., 9-23-93, Hicks; M. A. C., 
10-15-93, Hicks. 

Castanea dentata (Marsh) Borkh. 

C^ytospora, Wayne, March, 1912, Coons, (Not (Jicstnut Ihirk Disease 
fide Metcalf). 

Mclanconis vio'lonia Tub Collonia, Berrien Co., 9-18-00, Ste])l)ins fide 
Barlow. 

Quercus. 

Bacterium tumefaciems Smith and Townsend. Pollock '09 }). 54 (Records 
occurrence* and suspects woodpeckers of o})ening cambium). 
Botryosphaeria faliginom (Mon.) K. A. A., March, May, Johnson, M. 
Cnlosphaeria harhirostris (I)ufour) E. & E. A. A., April, Johnson, M. 
Cenangium triangulare Fr. A. A., May 12, fide Ellis, M. 

Chaetopsis rosella E. E. A. A., 3-10-94, Johnson, [cotype) M. 
Dendryphmm ellisii Cke. A. A., 9-25-94, Johnson Ellis, M. 

Diaporthe leiphaema (Fr.) Sacc. A. A., April 1, Johnson, M. 

Diatrypc albopruinosa (Schw.) Cke. A. A., Mich, April, fide Ellis, M. 
Eiitypella spinosa (Pers.) Tul. A. A., April 1, Johnson, M. 

Helicomxi ambiens Morg. A. A., 5-5-94, Johnson, fide Ellis, M. 

Helicoma monilipes E. & Johnson. A. A., 5-5-94, Johnson, [cotype M. 
Helicomyces cinereus Pk. A. A., 6-3-94, Johnson, M. 

Helicomyces olivaceus Pk. A. A., April, May, '93, Johnson, M. 
Hypoxylon marginatum (Schw.) Berk. A. A., April 28, Johnson, M. 
Hypoxylon perforatum (Schw.) Sacc. A. A., April, May, Johnson, M. 
Microsphaera alni Wallr. A. A., Sept., Oct., Spalding, M. [M, quercina); 
Grand Rapids, 8-6-90, Smith U. S. D. A., Herb. 1416. 
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Septonema spilojnewm Berk. M. A. C., Oct., '91, Hicks. 

Siru7nella coryneoidea Sace. & Wint. A. 4*, 3-2-95, Schaffner and Pieters, 
M. 

Trichoderma lignorum (Tode) Fr. A. A., 4-15-93, Johnson, fide h]llis, M. 
Valsaria isitiva ('es. & DeNot. A. A., March and April, Johnson, M. 

Quercus alba L. 

Gloeosporimn canadense K. c'fc E. Jackson, 0-15-01, fide Beal; M. A. V., 
7-2-97; M. A. C., 0-11-98; A, A., 7-22-94 Merrow, M. fide Wheeler. 
Microsphaera (dni Wallr. M. A. C., 10-2-91, Hicks, (under name M. 
quercina) 

Phyllosticta pho7mformis Sacc. A. A., 9-20-93, Pieters, jide Ellis; A. A., 
1903, fide Pollock as a serious Leaf Scorch, M. 

Quercus coccinea Wan^. 

Glocosporium neptorioidcfi Sacc. Battle Creek, Aup:ust, Spaulding, M. 
Marwnid martini Sacc. A Ellis. M. A. (\, Sept., '93, Hicks. 

Quercus macrocarpa Michx. 

Microsphaera alnl Wallr. M. A. C., 10-2-92, Hicks, funder name M. 
quercina,) 

Quercus rubra var. ambigua (Michx.) Fernald. 

Macros]}onam. Roaring Brook, 8-27-94, Wheeler. 

Quercus velutina Lam. 

Gloeosporlum sepforioldes Sacc. M. A. C., 8-31-90, Beal, (also at M.) 

ULMACEiE. 

Ulmus. 

Dioporthe nlmlcola E. A: E. A. A., April 24, fide Johnson, M. 

Dothidella ulmi Kleb. M. A. (^, Oct., Hicks, (under name of Dothidea 
ulmi)] i\[. A. (\ 4-0-12 Coons. 

Phleospora ulmi (Fr.) Wallr. Lansing, 9-0-89, Waite, V. S. 1). A., Her)). 
93. 

Unclnula macrospora Pk. M. A. C., Aug., Wheeler; Reixu’ted for Mich, 
by Salmon ’00 p. 108. 

Vaisa nmhlens (Pers.) Fr. A. A., March and April, Johnson. 

Ulmus americana L. 

(kdoncctria chhrinella (Cke.) E. & E. A. A., Sept. 15, Johnson, M. 
Gnomo7iia ulmea Thiim. M. A. C., Aug., ’93, Wheeler; M. A. C., 10-8-80, 
Heal. 

Ifypoxylon fuorsel B. & C, A. A., A]ml 1, fide Ellis, M. 

Ihicinula macrospora Pk. M. A. C., 10-3-91, Wheeler. 

Ulmus racemosa Thomas. 

Uncimda macrospora Pk. M. A. C., 8-20-91, Hicks. 

MORACEJE. 

Toxylon pomiferum Raf. 

Sphaeropsis machirae Cke, M. A. C., 4-1-01, Beal, fide Longyear. 

Humulus lupulus L. 

Cylmdrosporium humuli E. & E. Lansing, 9-0-89, Waite, V. S. T). A. 
Herb. 05. 

Phyllosticta humidi 7najor E. & E. A. A., 5-30-94, Merrow, M. 

Cannabis sativa L. 

Septoria cannabis (Lasch.) Sacc. A. A., July and Oct., Spalding, M, 
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URTICACE^. 

Urtica gracilis Ait. 

Ramularm urtwae Ces. A. A., 6-12-92; Merrow, Econ. Fung. 389; A. A., 
July, Merrow; Battle Creek, Sept., Spalding, M. 

Urticastrum divaricatum (L.) Kuntze. 

Phyllactmea corylea (Pci's.) Karst. M. A. C., 9-29-92, Hicks. 

Adicea pumila (L.) Raf. 

Septoria pileae Thiim. 8-16-92, Spalding, M. 

POLYGONACEiE. 

Rumex crispus L. 

Raniularia decipiens E. & E. A. A., June, Spalding; M. A. C., Sej)t. 
Beal, M.; (Two collections by Beal at M. A. C.). 

Rumex obtusifolius L. 

Ovularia ovata (Fckl.) Sacc. M. A. C., Hicks, 9-11-91. 

Ramularia decipiens E. <fe E. M. A. C., 10-2-00, Beal. 

Fagopyrum fagopyrum (L.) Karst. 

Ramularia rufomaculans Fk. M. A. C., 9-15-93, Hicks, Fung. Columb. 294. 

Polygonum aviculare L. 

Rryfiiphc polygoni I)(\ M. A. (\, 8-31-99, Wheeler. ^ 

Polygonum erectum L. 

Erysiphe polygoni DC. Lenawee ('O., 97 Beal; Three Rivers, 9-12-96, 
jide (bon.s; Lansing, 9-29-00, Beal. 

Polygonum hydropiper L. 

Cercospora polygonorum Cke. M. A? C., Aug., ^96, Wheeler; M. A. C\, 
Sept., ’89, Beal; M. A. C., 9-30-86, Beal. 

Septoria polygonicola (Lasch.) Sacc. Battle Creek, 9-3-85, Spalding, M. 
(also Helminthosporium ) 

Polygonum incarnatum E. 

Septoria polygonorum Desm. Byron, 8-25-88, Blount, fide Hicks. 

Polygonum lapathifolium L. 

Septoria polygonoru7n Desm. A. A., July, Pieters; Battle Creek, Sept., 
Spalding, M. 

Polygonum littorale Link. 

Erysiphe polygoni DC. M. A. C,, 9-29-00, Beal. 

Polygonum pennsylvanicum L. 

Septoria polygonorum Desm. M. A. C., 9-15-89; M. A. C., 7-4-91, Baker. 

Polygonum persicaria L. 

Septoria polygonorum Desm. M. A. C., 7-4-91, Baker, fide Hicks. 

Polygonum virginianum L. 

Phyllactinea corylea (Pers.) Karst. M. A. C., 10-17-91, Hicks. 

ARISTOLOCHIACE^. 

Aristolochia elegans. 

Oedema M. A. C., (greenhouse) 4-10-06, (Had been cut back severely.) 

CHENOPODIACEjE. 

Chenopodium. 

Cercospora dubia (Riess.) Wint. M. A. C., 9-9-91, Hicks. 

Chenopodium album L. 

Cercospora dubia (Riess.) Wint. Gross Isle, Aug., '85, Campbell, M. 
Peronospora effusa Rabenh. A. A., 7-4-92, Merrow, Econ. Fung. 357b; 
M. A. C., 6-9-11, Bessey; A. A., June, fide Spalding, M. 
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Blitum capitatum L. 

Septogloeum atriplicis Desm. M. A. C., '02, Beal; M. A. C., 9-14-93, Hicks. 

Beta Yttlgaris and spp. 

Bacterium teutlium Met. Sackett '05 p. 279 (No definite statement of 
occurrence in Mich.) 

Bacterium turnefaciens Smith & Townsend. Reported bv Towar, '00 for 
M. A. C. 

Cercospora heticola Sacc. A. A., Aug., Spalding; Battle Creek, Aug., 
Spalding; M. A, C., Sept., Beal, M.; Reported for Chatham by Wheeler 
'01; M. A. C., 11-11-91; M. A. C., 8-30-00, Wheeler; Midland, 9-30-01; 
Paines, Oct., '01, pie Beal; M. A. C., 11-4-01, pie Hicks; Lansing, 9-5-89, 
Waite, U. S. D. A., Herb. 49. 

Clasterosporium putrifaciens (Fckl.) Sacc. N. Spade, Aug., '99, Wheeler, 
fide Longyear. 

Oospora scabies Thaxter. Reported by Towar '00, 

AMARANTHACEAB. 

Amaranthus retroflexus L. 

AUrugo bliti (Biv.) Kuntze. M. A. C., 9-8-91, Beal; M. A. C., 10-3-91, 
Wheeler; M. A. C., 10-10-91; Hicks, Lansing, 9-5-89, Waite; M. A. C., 
fide Beal, (also at M.) 

Acnida tamarascina (Moq.) lUine & Bray. 

Albugo bliti (Biv.) Kuntze. M. A. C., 8-1-90. 

PORTULACACEiE. 

Portulaca oleracea L. 

Albugo portulacae (DC.) Kuntze. M. A. C., 8-16-01, Beal; M. A. C., 
8-8-90 Beal; M. A. C., 8-28-01, Hicks. A. A. fide Spalding, M. 

CARYOPHYLLACEiE. 

Agrostemma githago L. 

Marsonia delastrei (DeLacr) Sacc. Battle Creek, 7-6-85, S]nilding, M. 

Dianthus segnieri. 

Cladosporiiun, M. A. C, 9-4-94, Wheeler, fide Beal. 

Dianthus caryophyllus L. 

Macrosporium mobile Vize. (South Bend, Ind., Oct., '02, Longyear). 

Oedema. Kalamazoo, fide Beal. 

Septoria dianthi Desm. Bay City, 11-29-00, Hedrick; Saginaw, Nov., ’00, 
Longyear; A. A., 10-15-93, Pieters, fide Ellis, M. 

Volutella dianthi Atk. M. A. C., April, 1912, Coons, 

NYMPHAEACE-®, 

Nymphaea. 

Cercospora nymphaeacea C. & E. M. A. C., Sept., '97, Wheeler; Pine 
Lake, 8-6-97, Wheeler; Munith, Aug., '93, Hicks (Fung. Columb. 169.) 

SphaereUa pontederiae Pk. A, A., Sept., 18, Johnson, M. 

HAGROLUCE^. 

Liriodendron tulipifera L. 

Mycosphaerella liriodendri Cke. M. A. C., 9-5-91 and 9-28-92, Hicks, 
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ANONACEiE. 

Asimina triloba (L.) Dunal. 

Phyllosticta asmiinae E. & K. M. A. C., 10-10-91, Wheeler. 

RANUNCULACE.®. 

Hydrastis canadensis L. 

Alternaria pnnax Whetzel? South Frankfort, 8-14-08, '\^andaman, fide 
Beal. 

Coptis trifolia (L.) Salsib. 

Septoria, coptidis B. & C. A. A., April, ’92, Pieters, M. 

Vermicularia coptina Pk. A. A., May, ’92, Pieters, M. 

Isopyrum biternatum (Raf.) Tor. & Gray. 

Cercospora tnerroun E. & E. A. A., 5-12-94, Merrow, M. (N. A. F. 3195.) 
{cotype). 

Actaea rubra (Ait.) Willd. 

Phyllactinea corylea (Pers.) Karst. M. A. C., 10-17-91, Hicks. 
Leptostroinn vulgare Fr. (Leptothyreum vulgare (Fr.) Sacc.) M. A. 
5-19-92, Hicks. 

Aquilegia canadensis L. 

Septoria aquilegiae Penz. ct Sacc. M. A. C., 3-10-91, Beal, (also at M.). 

Anemone. 

Scleroiinia tuherom (Hedw.) Fckl. Macon, Lenawee Co., A})ril 21, Penning¬ 
ton. 

Anemone quinquefolia L. 

Plasmopora pygmaea (Unger), Schroet, M. 

Synchytrium. anemones (DC.) Wor. May, fide S])alding, M. 

Anemone canadensis L. 

Phyllosticta anemonis E. <t E. A. A., 10-30-93, Merrow, M. (N. A. F. 

3152; Fung, Columb, 568). {cotype.) 

Plasmopara pygmaea (Unger) Schroet., M. (reported by Kauffman). 
Anemone virginiana L. 

Erysiphe polygoni DC. M. A. ('., 9-22-89. 

Phleospora anemones E. & K. Grand Ledge, Aug., ’91, Beal. (Also at M.) 
Didymaria ungeri Corda anemones Ilohv. M. A. C., 5-20-86, Beal. 
Hepatica acuta (Pursh.) Britton. 

Phyllactinia corylea (Pers.) Karst. M. A. C., 10-21-92, Hicks. 

Septoria hepaiicae Desm. M. A. C., 5-16-92, Hicks. 

Clematis virginiana L. 

Cylindrosporium clematidis E. & E. M. A. C., 9-10-97, Wheeler. 

Erysiphe polygoni D(^ Corunna, 10-1-93, Hicks. 

Ranunculus acris L. 

Erysiphe polygoni DC., M. A. C., 10-22-91, Hicks. 

Ranunculus delphinifolius Torr. 

Erysiphe polygoni DC. M. A. C., 10-28-91, Wheeler. 

Ranunculus fascicularis Muhl. 

Peronospora ficariaeTuh A. A., May, fide Spalding, M. 

Ranunculus recurvatus Poir. 

Ramularia ranunculi Pk. M. A. C., 6-12-95, Wheeler; M. A. C., 5-22-97^ 
fide Beal. 

Ranunculus i'epens L. 

Peromy^pora fijcariae Tul. A. A., May, fide Spalding, M. 
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Ranunculus septentrionalis Foir. 

Didymaria ungeri Corcla, A. A., 5-4-94, Pieters, M. 

Thalictrum polygamum Muhl. 

Erysiphe polygoni DC. IVl. A. C., 9-8-86. 

Thalictrum purpurascens L. 

Erysiphe polygoni DC. M. A. C., 9-2-90, Beal; Park Lake, 9-2-90, Beal 
and Wheeler; Corunna, 10-1-93, Hicks. 

Delphinium spp. 

Erysiphe polygoni DC., M. A. C., Beal (three collections.) 

Paeonia officinalis L. 

Cladospornim paeoniae Pass. M. A. C., May, Wheeler. 

BERIBERIDACEAE. 

Berberis vulgaris L. 

Fumago vagans Pers. M. A. (\, 7-1-91, Beal. (Also at M.) 

Podophyllum peltatum L. 

Septoria podophyllina Pk. A. A., New Baltimore, Merrow, Johnson, 
Spalding, M.; M. A. C., 7-4-92, Beal; M. A. C., 6-6-99, Wheeler; M. A. 
C., 5-6-92, Hicks; M. A, C., 6-8-12, Bessey. 

MENISPERMACEAE. 

Menispermum canadense L. 

Cercospora rrienispermi E. <fe Holw. Battle Creek, Spalding, M. 

Microsphaera alni Wallr. A. A., Se|)t. 23, Johnson, M. (M. menespernii 
Howe.) 

Eumnlaria confcxta E. E. A. A., Aug., 29, Spalding, (co-type) M. 
Sphaeropsis wenispernii Pk. M. A. C., 4-11-01, Longyear; A. A., 5-24-92, 
Merrow IVf, 

LAURACEAE. 

Sassafras sassafras (L.) Karst. 

Diplodia sassafras Tr. Earle. A. A., 4-7-95, Johnson, fide Ellis. M.; 
M. A. V., July, ^92, Hicks. 

Phoma sassafras E. & 10. A. A., 4-1-93, Johnson, M. 

Phyllactinia corylea (Pers.) Karst. M. A. C., Nov., ^92, Hicks. 

Benzoin benzoin (L.) (bult. 

Epicoccvni 7ieglectiem Desm. A. A., 9-24-94, Johnson, M. 

PAPAVERACEiE. 

Bicuculla canadensis (Goldie) Millsi). 

Peronospora corydalis DeBy. May 12, fide Merrow, M.; A. A., 5-12-84, 
Merrow, Economic Fungi Sup. A2. 

CRUCIFERAB. 

In general Plasmodiophora brassica • Wor. is found on members of this family 
(Eycleshymer ’91 p. 87) and Bacterium campestre (Panimel) Smith 
is common on the cultivated plants of the family (Sackett ’05 p. 275-278.) 

Lepidium virginicum L. 

Albugo Candida (Pers.) Rouss. M. A. C., Sept., ’91, Beal. (Two col¬ 
lections.) 

Peronospora parasitica (Pers.) DeBy. A. A., May and June, Merrow, M 
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Lepidium latifolium. 

Albugo Candida (Pers.) Rouss. M. A. C., 94, Wheeler; M. A. C,, 8-25-99, 
Wheeler. 

Sisymbrium officinale (L.) Scop. 

Albugo Candida (Pers.) Rouss. M. A. C., 90, Beal; M. A. C., 8-18-91, 
Hicks. 

Septoria sisymbrii E. A. A., 5-22-92, Merrow, M. 

Brassica nigra (L.) Koch. 

Albugo Candida (Pers.) Rouss. M. A. C., 9-16-91, lk^al; North Lansing, 
9-15-91, Hicks and Wheeler. 

Albugo Candida (Pers.) Rouss. M. A. C., 9-16-91, Beal; North Lansing, 
Hicks and Wheeler; North Lansing, 7-1-93, Beal; A. A., May to Oct., 
fide Wheeler and Spalding, M. 

Ramularia armoraciae Fckl. A. A., Battle Creek, M. A. ('., May, Sept., 
Nov., Spalding, Pieters, Beal, M. 

Brassica oleracea. 

Plasmodiophora hrassicae Wor. Edwardsburg and Cassopolis, July, 1912, 
fide Coons. (See Evcleshvnier 91 p. 79 and Mich. Farmer 4: i3; 136; 
148.) 

Bacterium campestre (Pam.) Smith. M. A. C., Aug. 12, (-oons; Saginaw 
8-20-97, fide E. F. Smith; Saginaw, 9-2-97, Wheeler. 

Sackett, '05 (Smith, 11 p. 300.) 

Brassica campestris L. 

Macrosporium Brassicac. M. A. C., 8-15-96, Wheeler fide Beal; Chatham, 
8-27-00, Wheeler (under name Alternaria in Wheeler '00.) 

Brassica rapa. 

Macrosporium {Alternaria) brassicae (Berk.) Sacc. M. A. (\, 6-25-97, 
C. I). Smith; M. A. C., 8-12-98, Wheeler. 

Raphanus sativus. 

Albugo Candida (Pers.) Rouss. M. A. C., Aug., '90, Beal; M. A. C., 8-28-91, 
Hicks. 

Cladosporium herbarum (Pers.) Lk. M. A. C., 8-7-90, Beal. 

Roripa armoracia (L.) Hitchc. 

Ramularia armoraciae Fckl. Saginaw, 9-4-89, Waite, U. S. I). A. Herb, 
13; M. A. C., 11-11-10;A. A., 7-4-92, Merrow, P^con. Fung. 406; A. A., 
Battle Creek, M. A. C., May, Sept., Nov., Spalding, Pieters, (Beal, M.) 

Roripa palustris (L.) Bess. 

Peronospora parasitica (Pers.) DeBy. M. A. C., 10-22-92, Hicks. 

Dentaria ffiphylla Michx. 

Albugo Candida (Pers.) Rouss. M. A. C., 4-23-98, Wheeler. 

Septoria dentariae Pk. Turin, 6-6-01, Barlow, fide Beal. 

Dentaria laciniata Muhl. 

Peronospora parasitica (Pers.) DeBy. May, June, fide Merrow, M. 

Bursa bursa-pastoris (L.) Britton. 

Albugo Candida (Pers.) Rouss. M. A. C., 10-9-90, Beal, Econ. Fung. 
257b; M. A C., 5-6-94, Wheeler; Turin, 6-21-01, Barlow; M. A. C., Sept., 
'91, Hicks. 

Peronospora parasitica (Pers.) DeBy. M. A. C., 5-25-12, Taylor. 

CAPPARIDACEJE. 

Cleome serrulata Pursh. 

Cercospora cleomis p]. Si E. M. A. C., 8-27-93, Hicks. 
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RESEDACEiE. 

Reseda odorata* 

Cercospora resedae Fekl. M. A. C., Sept, and Aug., '94, Wheeler. (Also 
at M.) 

SARRACENIACEJE. 

Sarracenia purpurea L. 

Discosia artocreas (Tode) Fr. A. A., April 28, 26, Aug. 17, '93, 

Pieters, Johnson, M. 

Mycosphaerella sarraceniae (Sohw.) Sacc. M. A. ("., April, '94, Hicks; 
A. A., June, fide Johnson, M. (Under name Sphaerella.) 

Peckia sarraceniae Peck and Clinton. M. A. C., 8-3-95, Wheeler. 

SAXIFRAGACEiE. 

Hitella diphylla L. 

Cercospora mitellae Hicks (Nomenn mtda). M. A. C., April, '90, Hicks. 
(With Septoria mitellae.) 

Phyllactinia corylea (Pers.) Karst M. A. C., Oct., '92, Hicks. 

Ramularia mitellae Pk. A. A., 8-4-94, Merrow, M. 

Septoria mitellae K. <fe K. M. A. (^, April, '92, Hicks, N. A. F. 2948. 

GROSSULARIACEiE. 

Ribes cynosbati L'Her. 

Sphaerotheca mors-uvac (Schw.) B. & C. Muskegon, 6-22-9S, fide Wheeler. 

Ribes floridum 1/Her. 

HaplosporelUi rihis Sacc. A. A., 4-1-93, Johnson, fide Ellis, M. 

Ribes nigrum 1^. 

Septoria rihis Desm. South Haven, 9-8-99, Pettit. 

Ribes grossularia. 

Cercospora angnlata Wint, Fennville, Julv 11, fide Coons: see Longvear, 
'05 p. 388. 

Pseudopeziza rihis Kiel). Reported for Mich, especially common Hub- 
bardstown by Smith, '92 p. 374. 

Septoria rihi4$ Desm. Chatham, reported by Wlieeler, '01. 

Sphaerotheca 7nors-uvae (Schw.) B. C. M. A. C., 8-3-89, and 7-28-93, 
Wheeler; Chatham, 8-24-00, Wheeler; (Longvear, '05 p. 385-386, fig. 
35; Salmon, '00 p. 71.) 

Ribes prostratum L'Her. 

Septoria. rihis Desm. M. A. C., 9-6-94. 

Ribes spp. (Currants). 

Cercospora angulata Wint. Longyear, '05 j). 383. 

Nectria cinnaharina (Tode.) Fr. Mentioned in Longyear, '05 p. 384, 
but not reported definitely from Mich. (Also Pleonectria herolene^isis 
Sacc.) 

Phyllactinia corylea (Pers.) Karst. M. A. C., 10-17-91, Hicks. 

Pleonectria berolinensis Sacc. A. A. fide Johnson; reported for Mich, by 
Spalding in Ellis and Evarhart, '86 p. 123. 

Pseudopeziza rihis Kleb. Longyear, '05 p. 383 reports for Mich. Lansing, 
Kalamazoo, May and June, 'll fide Coons. 

Septoria rihis Desm. Longyear, '05 p. 383, fig. 33 and p. 386; A. A., 
Battle Creek, M. A. C., Merrow, Spalding, Wheeler, M. 

Sphaerotheca mors-uvae (Schw.) B. & C. Longyear '05, p. 385-386, fig. 35. 

Ribes. 

Sphaerotheoa mors-uvae (Schw.) B. & C. A. A., June, fide Spalding. 
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HAMAMELIDACEiE. 

Hamamelis virginiana L. 

Glomum lineare (Fr.) Sacc. A. A., April 17, iide Johnson, M. 

Gonatohotryurn maculicolum (Wint.) Sacc. Okemos, 6-15-07, Wheeler^ 
fide Heal. 

Phyllactinia corylea (Pers.) Karst. M. A. C., 10-8-93, Hicks. 

Phyllosticta harmnielidis Pk. A. A., June and August, ^92, Merrow^ 
Spalding, M.; M. A. C., 10-18-93, fide Heal, 

Podosphaeria hmncmata Cke. & Pk. Munith, Aug., ^93, Hicks; A. A., 
Aug. 25, fide Spalding, M. 

Ramularia hmnamelidis Pk. M. A. C., 10-8-91, Beal. (Also at M.) 

Streptothrix atra B. & C. A. A., April, ^93, Johnson, M. 

PLATANACEiE. 

Platanus occidentalis 1j. 

Diatrypella prominem (Howe) K. k E. A. A., A})ril 8, fide Johnson, M. 

Gloeosporium nervlseqimm (Fcke.) Sacc. M. A. 6-20-99, Wheeler, 
fide Beal. 

Hendersonia desmazierii Mont. A. A., 4-5-93, Johnson, M. 

ROSACEA. 

Opulaster opulifolius (L.) Kuntzc. 

Lophiostorna spnaeae Pk. A. A., March 4, fide FJlis, M. 

Ramularw spiraeae Pk. Grand Ledge, 8-19-94, Wheeler, fide Beal. 

Sphaerothecd humnli (DC.) Burr. M. A. C., Oct., M)l, Wheeler (two 
collections); Grand Ledge, Aug., '94, Wheelei*. 

Spiraea salicifolia. 

Podosphaera oxyacanthae (DC.) DeBy. Munith, 8-4-93, Hicks. 

Spiraea spp. 

Sphaerot?ieca huniuli (DC.) Lev. A. A., Oct., fide Spalding. 

Rubus (Raspberries). 

Bacterium tumcjacicns Smith and Townsend. * Vassar, f)-17-ll, Coons; 
Battle Creek; Temple, Perrington, 5-10-11; Grand Rapids, 7-6-11, 
fide Coons. 

Clypeosphaeria hejidcrsoniae (E.) Sacc. A. A., May, fide Ellis, M. 

Coniothyrium fuckelii, Sacc, (Cane Blight). Longyear, '05 p. 388 and 
389, fig. 38; M. A. C.; New l^errington; M. A. C., 7-5-03, Longyear; M. 
A. C., 1911 and 1912, Coons. (Leptosphacria coniothyrium Sacc.) 

Gloeosporium venetum Speg. M. A. C., '92, Beal, M.; l^ellston, Detroit, 
Tawas City, Bad Axe, Portland, fide Coons, summer 1911; Longyear, 
’05 p. 387 (fig. 37) reports for Mich. 

Septoria rubi West. A. A., Battle Creek, July, Sept., Johnson, Spalding. 
M.; Longyear, '05 p. 389, fig. 39, reports for Mich.; M. A. C., Summer 
'11, fide Coons. 

Rubus americanus (Pers.) O. A. F. 

Sphaerotheca humuli (DC.) Burr. Munith, Aug., '93, Hicks. 

Rubus canadensis L. 

Septoria rubi West. Munith, Aug., '93; M. A. C., Wheeler, 8-3-95, fide^ 
Beal, 

Rubus hispidus L. 

Septoria rubi West. M. A. C., 8-30-90, Wheeler; M. A. C., 6-10-02, Wheeler. 
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Rubus nigrobaccus Bailey. 

PhylUictinia coryUa (Pers.) Karst. M. A. C. 10-17-91, Hicks. 

Rubus occidentalis L. 

Gloeosporium venetum Speg. M. A. C., 90, Beal; M. A. C., 7-1-93, Wheeler. 

Rubus strigosus Michx. 

Phyllactinia corylea (Pers.) Karst. M. A. C., 19-12-91, Hicks. 

Septoria rubi West. M. A. C., 9-24-89, fide Beal. 

Dalibarda repens L. 

Septoria dalibardae Pk. Bellaire, Antrim Co., 94, O. E. Close, fide Long¬ 
year. 

Fragaria virginiana Duchesne and Cult. 

Mycosphaerella fragariae (Tul.) Lindau. A. A., May to Aug., Merrow, 
Spalding, Smith; reported by Longyear, '05, p. 390-391, fig. 40 and by 
Wheeler, '00 for Chatham; M. A. C., 6-7-86; M. A. C., 6-8-96, Wheeler; 
Lansing, 11-1-87; M. A. C., 10-13-92, Hicks; Orleans, Adrian, Summer 
'll, fide Coons. 

Comarum palustre L. 

Sphaerotheca hunmli (DC.) Burr. Munith, 8-1-93, Hicks; Park Lake, 
10-1-90, Beal. 

Potentilla. 

Exoascus poteniillae Farl. A. A., May, fide Ellis, M. 

Potentilla monspeliensis L. 

Macrosjyorium, Gloeosporium^ South Haven, '97 fide Beal. 

Peronospora poteniillae DeBy. A. A., May, fide Spalding, M. 

Ramularia arvensis Sacc. A. A., Whitmore Lake, May to Aug., Spalding, 
Johnson, M.; Whitmore Lake, 6-22-92, Merrow, Kcon. Fungi, 280. 
Sphaerotheca huynuli (D. C.) Burr. M. A. C., 6-25-95, Beal. 

Waldsteinia fragarioides (Michx.) Tratt. 

Septoria ivaldsteiniae Pk. & CUint. M. A. C., 9-16-97, Wheeler; M. A. C’., 
5-18-92, Hicks and Wheeler. 

Geum canadense .lacq. 

Septoria gei Rob. e'e Desm. M. A. C., 5-10-92, Hicks. 

Geum rivale L. 

Sphaerotheca humuli (I). C.) Burr. M. A. C., 9-10-91, Beal. 

Agrimonia hirsuta (Muhl.) Bicknell. 

Sphaerotheca humuli (D. C.) Burr. M. A. (\, 9-24-89; M. A. C., 7-22-92, 
Hicks. 

Rosa (cult.) 

Actinonema rome (Lib.) Fr. M, A. C., 8-8-89; M. A. C., 8-29-94, Wheeler; 
Detroit, June, '92. 

Botrytis vulgaris Fr. A. A., 4-19-05, Pollock, M. 

Cercospora rosicola Pass. AL A. C., 8-3-89, fide Beal. 

Rosa. 

Sphaerotheca humuli (D. C.) Burr. M. A. C., Sept., 1911, fide Coons; 

reported for Alich. by Salmon, '00 p. 49. 

Sphaerotheca humuli var. fuliginea Schlecht. (Salmon, '00 p. 53.) 
Sphaerotheca pannosa (Wallr.) Lev. Grosse Isle, 6-26-11, fide Coons. 
(Rambler) 

Rosa rubiginosa. 

Actinonema rosae (Lib.) Fr. A. A., Aug., '90, Newcombe and Spalding, M. 

Rosa rugosa. 

Sphaerotheca humuli (D. C.) Burr. M. A. C., 7-25-96, Wheeler. 
Sphaerotheca pannosa (Wallr.) Lev. M. A. C., 9-9-97, Wheeler, fide Coons 
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POMACES. 

Sorbus americana Marsh. 

Diaporthe congesta E. & E. Reported by Ellis and Everhart, '03 p. 165. 

P 3 rrus communis L. 

Bacillus amylovorus (Burr.) DeToni. Reported by Longyear, '05 p. 
360 and Sackett, '05 p. 269-273, figs. 1-2; Alma, White Cloud, M. A. 
C., Bay City, Marion, Tustin, South Haven, Arcadia, April to Aug., 
'11, jxde Coons. 

Fahraea iruiculata (Lev.) Atk. Longyear, '05 p. 358. (Under name 
Entomosporium.) 

Septoria piricola Desm. Mycosphaerella sentina (Fckl.) Schroet. A. A., 
9-22-92, Pieters; A. A., June, '03, Pollock, M.; reported by Longyear, 
'05, p. 358, fig. 12, 13.; M. A. C., Sept., '93, Beal; Benton Harbor, 6-30-92, 
pie Hicks; Traverse City, May 11, pie Coons. 

Veniuria pyrina Aderh. Riverside, April, '03, iide Longyear; Onondaga, 
8-3-99, Longyear; Lansing, 9-6-89, Waite, U. S. D. A. Herb. 51; Leslie, 
6-7-98, Longyear; St. Johns, 6-22-94, Wheeler; Cass Co., 8-1-94; M. A. 
C., 10-15-97, iide Wheeler; M. A. C., Summer 1911, Coons; Bering Co., 
March, 1911, -fide Coons. 

Pyrus japonica. 

^Sclerotinia fructigena (Pers.) Schroet. Reported for Mich, by l*ollock, 
'09 p. 50. 

Malus. 

Sun Scald. See Longyear, '05 p. 393, fig. 41. Reported for Chatham 
by Wheeler, '01; M. A. C., Leslie, 1911, pie Coons. 

Spray Injurv. Rochester, 7-94-11, fide Cx)ons, (following Lime-Suli)hiu’ 
1-30). 

"^Sclerotiuia fructigena (Pers.) Schroet. Pollock, '09 p. 50 for Mich.; see 
also Pollock, '10 p. 104, 105. (Pome fruits.) 

Malus coronaria (L.) Mill. 

Venturia pomi (Fr.) Wint, M. A. C., 8-26-92, Wheeler. 

Malus malus (L.) Britton. 

Fruit PH. M. A. C., fall 1911, fide Coons. (Cause unknown). 

Ascochyta mali E. & E. M. A. C., May, '99, Wheeler. 

Bacillus amylovorus (Burr) DeToni. Longyear, '05 p. 360; Sackett, '05 
p. 269-273, fig. 1-2; Presque Isle, Almont, Grosse Pointe, Grand Rapids, 
Rochester, Charlevoix, June to Sept., 1911, fide Coons. 

Bacterium tumefacienSj Smith and Townsend. M. A. C., Fremont, Monroe, 
Brutus, fide Coons. 

Cephalotheciu7n roseum Corda. Longyear, '05 p. 362, 363, figs 15, 16. 

Cylindrosporiwn pomi Brooks. Longyear, '05 p. 356 describes the common 
fruit spot of Baldwins under name of PhyUachora, pomigena (Schw.) 
Sacc.; M. A. C., Sept. 11, fide Coons; Hillsdale, fide Coons. 

Glomerella rufomaculans (Berk.) Von Schrenk & Spalding. Longyear, 
'05 p. 352, 353, fig. 4, 5, reports on Pennocks Red, and Greenings in 
cellar; M. A. C., 7-26-96, Wheeler; M. A. C., Feb., '92, Beal, M. 

Leptothyrium pomi (Mont. & Fr.) Sacc. (Fly Speck.) M. A. C., (arbore¬ 
tum) Dec., '06, fide Longyear (on wild apples only). Oakland, Sagi¬ 
naw, Kent, Washtenaw counties, 1912, fide Coons. 

Alternaria sp. M. A. C., Jan., '03, Loew, fide Longyear, (under name 
of Macrosporium. *^Not apparent until apple was opened"); Rochester, 
Mich., 7-24-11, fide Coons (following Spray Injury). 

species of aclerotinla upon fruits in Michigan are not definitely known. 
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Myxosporiuni corticolum Edgerton. Pellston, 2-27-12, fide Coons, 
Rochester, Jan., ^12, fide Coons; M. A. C., April, '12, Coons. 

Nummularia discreta Tul. M. A. C., May 11, Coons and Brown, fide 
Coons. 

Penicillium glaucum Link. Ix)ngyear, '05 p. 350, 361, fig. 14; M. A. C., 
fide Coons. 

Phoma ambigua (Nits.) Sacc. Phoma mail 8chum. & Sacc. Holton, 
May, '99, fide Ellis. 

Phyllachora poniigena (Schw.) Sacc. M. A. C., Summer '11, fide Coons; 
Pine Lake, Summer '11, fide Coons. (See Cylindrosporium above.) 

Phyllostict(f pirina Sacc. and limitata Pk. Longyear, '05 p. 356; South 
Haven, Sei)t., '99, Pettit. 

Podosphaera leiicotHchia (E. E.) Salmon. Reported by Longvear, '05 

p. 356, 375, fig. 25. 

Podosphaera oxyacanihae (DC.) DcBy. Whitmore Lake, Aug., '96, Hicks; 
M. A. C., Summer '11, fide Coons. Reported by Longyear, '05, p. 356 
and 375. 

^Sclerotinia aestivalis Pollock. Pollock, '09 p. 53; '10, p. 104, (inoculation 
reported); Palmyra, A. A. Pennington, Pollock, M. 

^Sclerotinia fructufina (Pers.) Sohroef. Longyear, '05 p. 350. 

Sphaeropsis malorum I'k. A. A., 3-24-93, Johnson. (Under name of 
S. mali (West.) (Sacc.) M^. A. C.,"Johnson, M. ;M. A. C., 7-26-01,Wheeler; 
Longyear, '05 p. 353, 355, figs. 6, 7, 8; Dandeno, 06a p. 40-44, (Physi¬ 
ological experiments); Shelby, Rogers, Empire, Berlamont, Leslie; 
M. A. (\, fide Coons. 

Vvnturia pomi (Fr. )Wint. Longyear, '05 p. 349-352, figs. 1, 2, 3; Smith, 
'92 p. 373-4 reports as excessive in central and southern Mich.; Galloway 
and Southworth, '89 p. 210 record spraying experiments by Taft at 
Lansing; reported annually in spraying calendars of Horticultural De- 
})artment; A. A., M. A. C., June to Sept., Pieters, Smith, Merrow, Spald¬ 
ing, M.; M. A. (\, 6-26-97, Beal; Port Huron, 7-27-97, fide Beal; M. A. 
(\, 10-2-89, Beal; M. A. (\, March, April, 1903, Longyear, (perithecia); 
M. A. C., Autumn, '03; M. A. C., June, '03, Beal; Summer '11 fide Coons. 

Aronia nigra (Willd.) Britton. 

Cercospora pirina E. & E. Munith, Aug., '93, Hicks; M. A. ('., 9-15-93, 
Hicks. 

Amelanchier. 

Monilia sp. M. A. C., 5-29-97, Wheeler. 

Amelanchier canadensis (L.) Medic. 

Dimcrosporium colUnsii Thum. Park Lake, 9-23-91, Beal and Hicks; 
Munith, Aug., '93, Hicks; M. A. C., 6-28-97, Wheeler. 

Cydonia vulgaris Pers. 

Soft Rot. Longyear, '05 p. 361. 

Bacilltis amylovorus (Burr.) DeToni, Longyear, '05 p. 360; Sackett, '05 
p. 266-27.i 

Cephalothecium roseum Corda. I^ongyear, '05 p. 363. ^ 

Fabraea maculatum (Lev.) Atk. Longyear, '05 p. 360; M. A. C., 11-4-90, 
fide Hicks; M. A. C., 7-27-93, Wheeler; A. A., Aug., Sept., '87, Spalding, 
M. (under name Entomosporium maculatum var. cydoniae C. & E.). 

Olomerella rufomaculans (Berk.) Spald. & Von Schrenck. I^ngyear,|'05 
p. 361. 

Mucor siolonifer Ehr. Longyear, '05 p. 361. 

Penicillium glaucum Link, Longyear, '05 p. 361. 

♦Tbe species of sclerotlnla upon fruits In Michigan are not definitely known. 
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Phoma cydoniae Sacc. & Schulz. Longyear, '05 p. 361. 

Podosphaera oxyacanthae (DC.) DeBy. M. A. C., 9-17-93, Hicks. 
Sphaeropsis malorum Pk. Longyear, '05 p. 361. 

Crataegus. 

Cucurhitaria crataegi Schw. A. A., May 10, iide Ellis, M. 

Fahraea maciilatum (Lev.) Atk. M. A. C., Aug., Sept., '06, fide Beal 
(under name Entomosporiuin). 

Fpicoccum neglecturn Desm. A. A., 9-24-94, Johnson, M. 

Podosphaera oxyacanthae (DO.) DeBy. Longyear, '05 p. 375. 

Monilia {Sclerotinia) Unhartiana Sacc. A. A., April, '94, Pieters, M. 
Septoria crataegi Kickx. New Baltimore, 8-13-93, Pieters, M. 
Streptothrix atra B. ('. M. A. (/., Dec., '91, Hicks; 1-12-92, Hicks. 
Valsa avibiens (Pers.) Fr. A. A., March, April, fide Johnson, M. 
Crataegus coccinea L. 

Podosphaera oxyacanthae (DC.) DeBy. M. A. (L, 7-4-92, Hicks; M. A. C., 
8-20-90, Yoshida; M. A. C., 10-22-92, Hicks. 

Crataegus macrantha Lodd. 

Cladosporium carpophilum Thiim. M. A. C., '93, Wheeler. 

Crataegus punctata Jacq. 

Podosphaera oxyacanthae (DC.) DeBy. Okemos, 9-2-91, Hicks. 

Craetaegus tomentosa L. 

Bacillus amylovorus (Burr.) DeToni. M. A. C., 7-23-95, Wheeler; IVl. A. 
C., 6-15-96, fide Beal. 

Cercospora^ Septoria. M. A. C., 8-25-85, fide Heal; M. A. C., 9-17-9S, Wheeler. 

DRUPACEiE. 

Prunus. 

Calosphaeria barlnrostris (Dufour) E. & E. A. A., Aj>ril, fide Johnson, M. 
Cladosporium epiphyllum (Pers.) Mart. Longyear, '05 p. 374 (causing 
Gummosis). 

Cylindrosporium padi Karst. M. A. C., N. Mich. Harrisville, Grand 
Rapids; Lansing, 9-5-89, Waite XT. 8. D. A. Herb. 50; Rogers City, 
Alpena, Marion Island, fide Beal; Reported for Chatham Iw Wheeler, '00. 
Dendryphium corticate E. & E. M. A. C., Jan., '92, Hicks, {cotype). 
Diatrype albopruinosa ( Schw.) Cke. M. A. C., Jan., '92, Hicks. 

Mucor ambigua Vaill. A. A., March, fide Pollock (on old mummies). 
Plowrightm morbosa (Schw.) Sacc. A. A., 85, Crosier; A. A., July, '92, 
Hicks; A. A,, fide Spalding, M. 

Podosphaera oxyacanthae (DC.) DeBy. A. A., Sept., fide Spalding. 
^Sclerotinia fructigena (Pers.) Schroet. Pollock, '09, p. 50 reports for 
Mich.; Pollock, '10 p. 104-105 (stone fruits); Dandeno, '08 p. 51-53 
gives records; A. A. Johnson, Spalding, M. {Monilia). 

Tubercularia sp. Corruna, M. A. C., Hicks. 

Valsa leucostoma (Pers.) Fr. A. A., May 12, fide Johnson. 

Prunus spp. (Plums.) 

Gummosis and Canker. North Adams; Spring 12, fide Coons; M. A. C., 
1912, Coons. 

Bacterium pruni Smith. Smith, '11 p. 59 reported for Mich. (1903, Du- 
plain). 

Cylindrosporium padi Karst. Longyear, '05 p. 373, fig. 24. 

Exoascus sp. M. A. C., 6-23-92, Wheeler (Lal^lled E. Pruni but on leaves 
and stems only). 

Exoascus pruni Fckl. M. A. C., 6-6-97, Wheeler; Longyear, '05 p. 373. 

■^Tlie species of sclerotinia upon fruits in Michigan are not definitely known. 
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Plourightid morhosa (Schw.) 8acc. Longyear, ^05 p. 369-371, fig. 21; 
Dandeno, ^07 p. 74-75 reports for M. A. C., (Inoculation experiments 
made); N. Adams, March, 1912, Corey, fide Coons; Eaton Rapids, 
Juty 11, fide Coons (epidemic); Grand Rapids, June 11, fide Coons; 
Fllsie, Clinton Co., 6-1-11, fide Coons. 

Podosphuera oxyacanthae (13C.) DeBy. Longyear, '05 p. 375, fig. 25. 
^Sclerotinia Jructigena (Pers.) Schroet. Longyear, '05 p. 371-373, figs. 
22, 23; Dandeno, '08 ]>. 51-53 for M. A. C.; M. A. C., 8-3-89, (Monilia); 
M. A. C., Manistee, Kalamazoo, Turner, April, May, June, fide Coons. 
Septoria cerasina Pk. M. A. C., 9-1-83, fide Beal. 

Prunus (Cherries). 

Sun Scorch. Longyear, '05 ]). 393. 

Cercmpora circumscisHa Sacc. A. A., 7-18-92, Spalding, M. 

(Uados^porium carpophilum Thiim. J^ongyear, '05 p. 367-368, fig. 20. 
Cylindronporium padi Karst. Longyear, '05 ]). 375 and 373, fig. 24; 
Wellston, Holland, Onekama, Tustin, Ludington, Fremont, 1911, fide 
Coons. 

Plourightid morhosa (Schw.) Sacc. St. Ignace, 8-22-03; Longyear, '05 
)). 375; M. A. C., fide (V)ons. 

Podnsphaera oxyacanthae (DC.) DeBy. Marquette, 8-24-98, Towar, fide 
Coons; Longyear, '05 ]). 375. 

"^Sclerotinia frvctigena (Pers.) Schroet. Longyear, '05, p. 371-373, fig. 
22, 23; M. A. (\, Jackson, June, July, '11, fide Coons. 

Prunus americana ^larsh. 

Cladosporiuvi carpophilum Thiim. M. A. (\, July, '93, Wheeler. 
Exoascus communis Sadeb. Three Rivers, 6-6-90, Wheeler, fide Coons. 
Exoascus Umgipes Atk. Grass Lake. 4-31-96, Irwin, fide. Coons. 

Monilia sp. M. A. (\, Oct., '91, Hicks. 

Plourighiia morhosa (Schw.) Sacc. M. A. C., Dec., '91, Hicks. 

Prunus chaemaecerasus .lacq. 

Monilia sp. M. A. (\, 7-16-93, Wheeler. 

Prunus nigra Ail. 

Exoascus communis Sadeb. Alma, 6-2-94, Wheeler; Miss Patterson, 
’94 p. 102 reports a specimen from Alma, Mich, sent her by L. H. Bailey. 
Atkinson, '94 ]). 334 reports material given him by Bailey collected by 
C. A. Davis at Alma, Mich,, 6-2-94. (Probably same material.) 

Prunus pumila L. 

Exoascus communis Sadeb. Muskegon, June, '98, fide Coons. 

Monilia. M. A. C., 6-14-93, Wheeler; M. A. C., 7-26-92, Beal; Saugatuck, 
8-24-96, Wheeler. 

Prunus serotina Ehrh. 

Sclerotinia seaveri Rehm. M. A- C., 6-6-93, Wheeler; M. A. C., 6-22-97: 
M. A. C., 5-29-98; M. A. C., 5-31-00; (under name Monilia sp.); M. A. 
C^, 6-1-12, Coons and McClintock, fide Coons; Pollock, '09, p. 48-49 
records conidial stage, A. A. 5-30-05, and at Dead Lake, '05,, Ascus 
stage was found at A. A., May, '09. 

Plourightia^norbosa (Schw.) Sacc. M. A. C., March, '93, Wheeler. 
Podosphaera oxyacanthce (DC.) DeBy. M. A. C., Oct., '91. 

Prunus virginiana L. 

Exoascus cecidomophilus Atk. Grand Traverse Bay, 7-3-98 fide Wheeler. 
Exoascus confusus Atk. M. A. C., 6-24-87, fide Beal. 

♦The species of Sclerotinia upon fruits in Michigan are not definitely known. 
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Monilia, M. A. C., 6-6-94, Wheeler (under name M, peckiana Sacc" 
& Vogel). 

Plowrightia niorbosa (Schw.) Sacc. M. A. C., 5-20-99, Wheeler; Chatham, 
8-22-00, Wheeler. 

Septoria pruni PI N. Mich., Sept., ^90, Beal, M. 

Amygdalus persica L. 

Gummosis. Northville, Scottsville, South Frankfort, Summer, ’ll, fide 
Coons. 

Little Peach. *The distribution of Tittle Peach is practically that of 
yellows, but not so general throughout the area. 

Yellows. *Has been found in and soutlvof the following counties: Mason, 
Newaygo, Montcalm, Clinton, Shiawassee, Livingston, Oakland, Macomb. 
Is gradually working north. Smith, ^88, re])orted yellows in Berrien 
Co. since 1866, in Van Buren (’o. since 78, in Douglas (^o. since 1873, in 
Ottawa Co. since 1880. 

Bacterium tumefaciens Smith & Townsend. Longyear, ’05, ]). 267 (under 
name Dendrophagus globosuH Tourney). Monroe, May 11, fide Coons. 

Cercospora circumscissa Sacc. Longyear, ’05, }). 3(59. (Not definitely 
reported). 

Cercospora sp. Smith, ’92, p. 375, collection by (’rozier, A. A.; Douglas 
and Benton Har])or (diagnosis uncertain). 

Cercosporella persicw Sacc. Longyear, ’05, p. 369 (not definitely reported 
for Mich.). 

Cladosporium carpophilnm Thum. M. A. C., 9-18-91, ITeal, M.; Benton 
Harbor by Smith, ’92, p, 374 for Sept., ’91; M. A. (\, 91, Beal; CV)nstan- 
tine, 9-20-00, Barlow; Longyear, ’05, p. 3(7. fig. 20; M. A. V., Summer 
’ll, Coons; .Suttons Bay, 6-24-11, fide Coons. 

Cladosporium epiphyllum (Pers.) Mail. (Gummosis). Saginaw, 5-16-11, 
/ide Coons; Longyear, ’05, p. 368, fig. 20. 

Clubbed Branches. Smith, ’91, p. 93, rei)orts for Mich, (terminal bud 
killed. Mite?). 

W^ilting of fruit. Smith, ’91, p. 94. Benton Harbor, Sept. 22, on Hales 
p]arly. (Shrivelled and dropped from trees. Weather?). 

PVost crack. Longyear, ’05, p. 393 (drupaceous fruits). 

Cylindrosporium padi Karst. Longyear, ’05, )). 369 (Not definitely re¬ 
ported for Mich.). 

Exoascus deformans (lierk.) P^kl. Longyear, ’05, p. 3(55-366, fig. 18, 19; 
Smith, ’90, p. 107 records curl for Central Mich, under name Taphrina; 
Smith, ’92 records for S. W. Mich.; Pierce, ’00 records many locations, 
all in western part of state; A. A., June, fide Spalding, M.; M. A. C., 
6-15-90; M. A. C., 5-14-96, Wheeler; M. A. C., 6-21-98, Beal; Kdwards- 
burg, June, ’98, fide Wheeler; *coincident with the host. 

Helminthosporium carpophilnm Lev. Longyear, ’05, p. 369 (given as 
common in ’93 on Wager); Constantine, 9-7-94, Beal. 

Macrosporium commune Rabh. Longyear, ’05, p., 369 .(Questionable 
whether this recorded for Mich.). 

Podosphaera oxyacanthae (D(L) DeBy. Longyear, ’05, p. 368. 

Sclerotinia fructigena (Pers.) Schroet. Smith, ’89, p. 123 records for 
Peach Belt”; Port Huron, 4-28-11, Dodge, fide Coons; Pollock, ^09, 
p. 50; ’10, p. 104, 105 records for Mich.; Longyear, ’05, p. 371-373, fig. 
22, 23 (Gummosis). 

♦These records are furnished by Prof. L. R. Taft. 
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Sphaeroiheca pannosa (Wallr.) Lev. Smith, ^91, p. 90, (Central Mich., 
common); Longyear, ^05, p. 369; South Haven, 7-30-94, Ogden, fide 
Coons. 

Valsa leucostoma (Pers.) Yr. A. A. (Cytospora persicce Schw.); A. A., 
3-24-93, fide Ellis, M.; Newaygo, 6-15-11, fide Coons; Whitmore Lake, 
Aug., *11, fide Coons; M. A. C., Spring, ^11. fide Coons; Longyear, H)5, 
reports on p. 369 Phoma persicce Sacc. (This work is undoubtedly 
bavsed on Selby's “Constriction Disease)." 

Twig Blight and False Winter Killing, ju'obably caused by Valsa have 
been sent in from Kalkaska, Lansing, Detroit. 

Amygdalus (Flowering Almond). 

Monilia, M. A. C., 6-25-03, fide Longyear. (Oummosis) 

CAESALPINIACE^. 

Gleditschia triacanthos L. 

Sphaeropsis gleditschiaecola Cke. A. A., April 8, '93, fide Johnson, M. 

Tuhercularia vulgaris Tode (Nectria cinnabarina) A. A., 4-8-92, Johnson, 
M. 

PAPILIONACEJE. 

Lupinus sp. (cult.) 

Erysiphe polygoni DC. M. A. C., 9-23-93, Hicks. 

Lupinus perennis L. 

Erystphe polygoni DC. M. A. C., 10-2-91, Wheeler; M. A. C., 10-10-91, 
Hicks. 

Septogloeuni lupini E. & E. Munith, Aug., '93, Hicks, {cotype), 

Medicago sativa 1 j . 

Macrosporium sp. Adrian, 6-22-11, fide Coons. 

Peronospora trifoliorum De By. M. A. C., Aug., 1911, Bessey; M. A. C., 
April, 1912, Coons. 

Pseudopeziza medicaginis (Lib.) Sacc. M. A. C., 9-8-91, Hicks; M. A. C.. 
6-10-98; Wheeler; Suttons Bay, M. A. C., Townley, July, Sept., fide 
(k)ons. 

Trifolium pratense L. 

Gloeosporium trifolii Pk. M. A. C., 5-31-97, W^heeler; Menominee, July, 
'99, C. D. Smith, fide Wheeler; M. A. C., 7-6-02, Wheeler. 

Macrosporium sp. M. A. C., July, '98, Wheeler. 

f^hyllachora trifolii (Pers.) Fckl. M. A. C., 8-25-83, Beal (under name 
Polyihrinchium ). 

Pseudopeziza trifolii Fckl. M. A. C., 6-26-91, Baker. 

Trifolium repens L. 

Phyllachora trifolii (Pers.) Fckl. M. A. C., Oct., '85, fide Beal; Grosse 
Isle, A. A., Campbell, Spalding, M. (under name Polythrinchium trifolii 
Kze.). 

Robinia. 

Cucurbitaria elongata (Fr.) Grev. A. A., May 4, fide Ellis, M. 

Pseudovalsa profusa (Fr.) De Not. A. A., June 5, fide Johnson, M. 

Robinia pseudacacia L. 

Camarosporium subfenestratum (B. & C.) Sacc. A. A., June, '94, Johnson, 
M. 

Fusarium lateritium Nees. A. A., 6-1-94, Johnson, fide Ellis, M. 

Heibomia. 

Microsphaera diffusa C. & Pk. A. A., Aug., Sept., fide Spalding, M. 

33 
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Heibomia canadense (L.) Kze. 

Mwrosphaera diffusa C. & Pk. Lansing, l)-6-89, Waite U. S. D. A., Herb. 
61; A. A., Sept., ^93, J^ieters; M. A. C., 9-20-94, Wheeler. 

Meibomia grandifiorum (Walt.) Kze. 

Cercospora desmodii E. <fe Kellerm. A. A., July, Aug., '90, '92, Spalding, 
M. 

Lespedeza hirta (L.) Ell. 

Phyllachora lespedezac (Schw.) Cke. M. A. 0., 10-1-90, Beal. 
Lespedeza violacea (L.) Pers. 

Phyllachora (Dothidea) lespedezae (Sehw.) Cke. M. A. C., 10-11-91, Hicks. 
Vida caroliniana Walt. 

Cercospora viciw E. iV: H. A. A., 10-13-94, Johnson, M. 

Lathyrus. 

Macrosporium. M. A. C., 10-28-97, Wheeler. 

Lathyrus palustris L. 

Microsphaera alnl hidens Salmon. M. A. C., Sept., '92, Hicks, fide Coons. 

Falcata comosa (L.) Kze. 

Synchytriurn decipiens I^'arlow. Joncsville, 9-7-S3, Beal: M. A. C., 95, 
Beal; A. A.,? July, fide Kauffman, M. 

Pisum sativum L. 

Ascochyta pisi Lib. M. A. C., 7-6-00, Steb))ins, fide Wheeler; Lansing 
Market, 7-5-02, Beal; Kalamazoo, 7-11-11, fide C'oons. 

Cladosporium herbarum (Pers.) Link. M. A. C., Aug., '90. 

Erysiphe polygoni DC. Salmon, '00, p. 182, lists for Mich.; Benzonia, 
9-2-11, fide Coons; M. A. ('., 9-15-93, Baker. 

Phaseolus vulgaris L. 

Collciotrichurn Undernuthianum (Sace. Magn.) B. it C. M. A. (\, 7-6-S9, 
fide Beal; (Ruined crop around Lansing in '89); M. A. (\, 8-28-91, Hicks; 
M. A, C., 7-15-01, Wheeler; M. A. C., 8-12-08, Beal; Metamora, Bad Axe, 
Williamston, (Ireenville, summer, '11, fide ('oons. 

Fusariurn sp. M. A. (\, 8-19-01, fide A. F. Woods. 

Oedocephalurn roseum ("ke. A. A., 10-23-93, Johnson, M. 

Kacteriurn phaseoli E. F. Smith. Sackett, '05, p. 373-375, figs. 3, 4; M. 
A. C., Beal, (coextensive with Collctotrwhum, fide Coons). 

GERANIACEiE. 

Geranium. 

Plasrnopara nivea (Ung.) Schroet. var. geranii Farlow, fide Farlow, M. 

Geranium maculatum L. 

Sphaerotheca humuli (DC.) Burr. M. A. C., 7-24-92, Hicks. 

Pelargonium. 

Botrytis vulgaris Pers. A. A., 1-27-94, Johnson, M. 

Oedema. Cadillac, 8-1-06, fide Beal. 

OXALIDACE^. 

Oxalis. 

Microsphaera russelli Clint. A. A., Aug., Nov., fide Spalding, M. 

Oxalis stricta L. 

Microsphaera russelli Clint. Lansing, 9-6-89, Waite; U. S. I). A. Herb. 74, 
M. A. C., Hicks; Corunna, Oct., '93, Hicks. 
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RUTACE-®. 

Xanthoxylum americanum Mill. 

Phyllactinia corylea (Pers.) Karst. M. A. C., 10-3-91, Wheeler; M. A. C., 
10-17-91, Hicks; A. A., Oct., '93, Landon, IM. 

Ptelea trifoliata L. 

AUernaria tenuis Nees. A. A., Sept., Pieters, M. 

POLYGALACEAE. 

Polygala senega L. 

Septoria consocia i^k. A. A., April, '98, Spalding, M. 

EUPHORBICE^. 

Acalypha virginica L. 

Cercospora acalyphae Pk. M. A. C., Sept., '85, fide Hicks; M. A. C\, il-C-91, 
Peal (also at M.). 

Euphorbia. 

MLcrosphaem euphorbia- (P. A C.) Pk. Salmon, '00, p. 105; A. A., Rattle 
Creek, Aug., Se])t., Spalding, M. 

Euphorbia corollata L. 

Microsphaera euphorbute (P. k C.) Pk. M. K. C., 0-6-91, Hicks; 8-31-90; 
Munith, Aug.. ’93, Hicks. 

Euphorbia nutans liHg. 

Fusicladiuw fasciculaturn C. & K. M. A. C., 8-30-93, Wheeler, also at (M.). 
Euphorbia serpyllifolia Pers. 

Sclerotlma libcrtiana Fckl. M. A. C., 6-8-11, Coons. 

✓ 

ANACARDIACEiE. 

Rhus. 

Hotryosphaeria juliginosa (M. N.) Ell. A. A., March, May, Johnson, M. 

Diaporthe albovelata (P. c'c C.) Sacc. A. A., Johnson, M. 

Diplodia fibriseda (('. A E.) Ell. A. A., 3-18-94, Johnson, M. 

Kuiypella stelluhita (Fr.) Sacc. A. A., May, fide Ellis, M. 

Macrophoma rhoim (Schw.) Sacc. and Teichospora rhypodes E. A E. 
A. A., Johnson, fide Ellis, M. 

Rosellinia pulveracea (p]hr.) Fckl. A. A., March, May, fide Johnson, M. 

Rhus glabra L. 

Sphaerotheca humuli (DC.) Purr. Whitmore Lake, Aug.,'96, Hicks. 

Rhus toxicodendron L. (including R. radicans and R. Rydbergii Small 
probably). 

Gloeosporium toxicodendri p]. & M. M. A. C., Hicks. 

Phyllactinia corylea (I’ers.) Karst. M. A. C., 10-13-91, Hicks. 
Podosporium rigidum Schw. A. A., Johnson, M. 

Septoria toxicodendri Curtis. A. A., July, Aug., Spalding, fide p]llis. 

Rhus vernix L. 

Phyllosticta rhoina Kalchbr. & Cke. Munith, Aug., '93, Hicks, 

ILICACEiE. 

Ilex verticillata (L.) Gray. 

Ramvlaria aZaferni Thiim. Munith, Aug., '93, Hicks, N. A. 3080. 
Rhytisma ilicis-^anadensis Schw. M. A. C., 9-4-87; Lansing, 9-6-89, 
Waite; M. A. C., 8-15-94, Wheeler; M. A. C., Oct., '91, Beal, P^con. P"ung. 
106; M. A. C., 9-6-91; Hicks; Munith, Aug., '93, Hicks. 
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Ilicioides mucronata (L.) Britton. 

Ramularia nemopanthis C. & P. Munith^ M. A. C., Aug. ^93, Hicks. 
Rhytisma ilicis-canadensis Schw. M. A. C., 90, Beal; (under name R, veU 
atum S.). 

CELASTRACEiE. 

Celastrus scandens L. 

Asteridium celasiri E. & K. M. A. C., 9-24-89. 

Nectria cinnaharina (Tode) Fr. A. A., March, April, fide Johnson, 
Ramularia celastri Pk. Saugatuck, 8-26-96, Wheeler; A. A., Battle Creek, 
Aug., Sept., Spalding, M. 

Tubercularia celastri Schw. A. A., 3-24-93, Johnson, M. 

Tubercularia nigricans (Bull.) Link. Corunna, 2-8-92, Hicks, 

, ACERACEJE. 

Acer. 

Leaf Scorch. Longyear, ^05, p. 393; Grand Rapids, Aug., 1911, jide 
Coons; M. A. C., Aug., 1911, fde Coons. 

Diatrype platystoma (Schw.) Berk. A. A., April, fide Johnson, M. 
Heloiium fraternum Pk. Marquette Co., Aug. 23, fide KaufTnmn, M. 
Massarm vomitoria B. C. A. A., May, fide Johnson, M. 

Phleospora aceris (Lil).) Sacc. M. A. C., Beal, M. 

Phyllosticta. acericola C. t'ir E. Fennvillc, 7-6-11, fide Coons. 

Uncinula circinata C. & Pk. Salmon, ^00, p. 106 reports for Mich.; A. A.» 
fide Johnson, M. 

Acer negundo L. 

Leaf Scorch. Grand Rapids, Aug. 11, fide Coons. 

Macrosporium and Fusarium, M. A, C., 9-12-97, Wheeler, fide Beal. 
Phleospora aceris (Lib.) Sacc. A. A., Sept. 27, fide Pieters, M. 

Acer nigrum Michx. 

Uncinula circinata C. & Pk. M. A. C., 10-8-92, Hicks; M. A. C., ^95. 

Acer rubrum L. 

Galls (Crown Gall?). Norvell, 4-10-13, fide Coons; reported for A. A. by 
Pollock. 

Gloeosporium aceris Cke. M. A. C., '92, Hicks. 

Phyllosticta acericola C. & E. Munith, Aug., '93, Hicks; A. A., 7-3-93, 
Newcombe, M. ' M 

Rhytisma acerinum (Pers.) Fr. Washtenaw Co., June 3, fide Kauffman. 
Uncinula circinata C. & Pk. M. A. C., 10-13-91, Hicks and Wheeler. 
(3 collections.) 

Acer saccharum. 

Steganosporium piriforme (Hoffm.) Sacc. Grand Rapids, 8-26-11, fide 
Coons. 

Acer saccharinum L. 

Cytospora leucosperma (Pers.) Fr. A. A., 11-8-93, Miss Langdon, M. 
Gloeosporium aceris Cke. M. A. C., 6-2-97, Wheeler. 

Phleospora aceris (Lib.) Sacc. Lansing, 9-6-89, Waite, XT. S. D. A. Herb. 

72; M. A. C., 9-15-89, Beal; M. A. C,, Sept. 27, '90. 

Phyllactinia corylea (Pers.) Karst. M. A. C., 10-5 and 10-9-92, Hicks. 
Rhytisma acerinum (Pers.) Fr.. M. A. C., 9-27-93; Rochester, '94, Brother- 
ton; Evart, 10-12-11, fide Coons; M. A. C., April, 1912, (asci) Coons. 
Uncinula circinata C. & Pk. M. A. C., Oct., '92, Hicks; M. A. C., 9-23-93, 
Hicks. 
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HIPPOCASTANACEJE. 

Aesculus glabra Willd. 

Phyllosticta sphaeropsidea E. & E. M. A. C., 8-14-01, Beal; Orion, (data 
lost). 

Aspergillus glaucus Link with Eurotium herbariorum (Wigg.) Link. A. 
A., Pieters, M. 

Aesculus hippocastanum L. 

Septoria hippoeastani B. & B., 10-27-91, Hicks, (also at M.) 

Uncinula flexuosa Pk. Washtenaw Ca., Oct., fide Pollock, M.; Covert, 
Aug., '93, Atkinson; Whitmore Lake, Aug. '90, Hicks. 

BALSAMINACEJE. 

Impatiens. 

Mycosphaerella impatiensis Pk. & Clint. A. A., July 3, fide Spalding. 

Impatiens biflora Walt. 

Rhysotheca ohducens (Schroet) Wilson. A. A., 5-12-84, Merrow, Econ. 

Fung. Sup. A7b, May 13, fide Kauffman, M. 

Septoria nolitangere Gerard. M. A. C., 5-30-80, lieal. 

RHAMNACEAB. 

Ceanothus americanus L. 

Cereospora. A. A., 9-22-94, Johnson, M. 

VITACEiE. 

Vitis. 

Bacterium tuynejaciens Smith & Townsend. Mt. Morris, 11-20-11, fide 
Coons. 

Cladosporium viticolum Ces. (Cercospora Sacc.) J^ongyear, '05, p. 383 
^^not serious in Mich." 

Coniothyriiim diplodiella (Speg.) Sacc. Longyear, '05. (Not definitely 
recorded for Mich.). 

Dematophoro necatrix Hartig. I^ongyear, '05, p. 382-383. (Not definitely 
recorded for Mich.). 

Diplodia %nticola Desm. A. A., 4-8-93, Johnson, M. 

Fusicoccum viticolum Reddick. M. A. C., Jan. 12, and Hickory Corners, 
Mich., 1912, fide Coons). 

Glomerella rufomaculans (Berk.) Spald. & Von Sehrenck. Ix)ngyear, '05, 
p. 382. 

Gonytrichum caesium Nees. A. A., 5-12-93, Johnson, fide Ellis, M. 
Guignardia bidwelli (Ell.) & R. Longyear, '05, p. 376-378, figs. 26, 27; 
Onondaga, 3-29-03, Longyear; Lansing, St. Joseph, Watervliet, A. A., 
M. A. C., Hickor}^ Corners, Summer '12, fide Coons, 

Melanconium fuligineum (Scrib. & Viala) Cav. Longyear, '05, p. 382, 
(not definitely recorded for Mich.). 

PeniciUium glaucum Link. Longyear, '05, p. 361. 

^Rhysotheca viticola (B. & C.) Wilson. A. A,, 6-29-92, Merrow, Econ. 
Fungi, 3a; M. A. C., 6-24-90, 8-8-90, Beal; M. A. C., 8-1-93, Wneeler; 
M. A. C., 9-11-11, Coons; Howell, 6-14-11, fide Coons; Longyear, '06, 
p. 378-380, figs. 28, 29, 30. 

Sphaceloma ampdinum De By. M. A. C., Aug., Sept., '93, Wheeler; 

Longyear, '05, p. 381-382, %. 32; Charlotte, 7-27-11, fide Coons. 
Uncimda necator (Schw.) Burr, Longyear, '05, p. 380-382; Salmon, '00, 
p. 100, lists for Mich.; Smith, '92, p. 373, reports at South Haven; A. 

♦Plasmopara viticola (B. & C.) Berl Ss DeToni. 
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A., Oct., fide Spalding, M.; M. A. C., 10-10-91, Hicks; Adrian, 6-22-11,, 
fide Coons. 

Vaharia isitiva Ces. (fc De Not. A. A., March and April, fide Johnson, M. 
Vitis aestivalis Michx. 

^Rhysotheca viticola (B. i\: C.) Wilson. Sept., ^85; M. A. C., 7-14-87; 
M. A. C., 8-30-90, Wheeler. 

Vitis bicolor Le Conte. 

*Rhysotheca viticola (B. k C.) Wilson. M. A. C., 8-30-90, Wheeler; Sauga- 
tuck, 8-26-96. 

Vitis cordifolia Michx. 

Cladosporium viticola Ces. (Cercospora Sacc.) M. A. C., Sept., ^96, Beal; 
M. A. C., 8-25-01. 

Vitis vulpina L. 

Guignardia hidwelli (Ell.) V. k R. M. A. C., Aug., ^92, Hicks. 
^Rhysotheca viticola (B. k C.) Wilson. M. A. C\, 6-30-97, 10-9-99, Wheeler. 
Uncinula necator (Schw.) Burr. M. A. V., 9-21-93, Hicks; Corunna, Sept., 
^91, Hicks. 

Parthenocissus. 

Uncinula necator (Schw.) Burr. A. A., Oct., p,de Spalding, M. 
Parthenocissus quinquefolia (L.) Planch. 

Cercospora arnpelopsidis Pk. M. A. C., 6-22-91, Beal. 

Cercospora pustula Cke. M. A. (\, Aug. ^90, Beal, (also at M.) 
Phyllosticta arnpelopsidis E. k M. Aug., H)0, Beal; M. A. C., 6-22-91; 
M. A. C., 8-27-93, Hicks; M. A. C., 6-12-03, Longyear; M. A. C., 6-22-91, 
Beal, M. • 

Uncinula. necator (Schw.) Burr. Constantine, 9-6-94, Beal; Lansing, 
10-10-90, Beal. 

Parthenocissus tricuspidata (S. <fe Z.) Planch. (Ani})eJopsis vcitchii). 
Cercospora. a7npelopsidis Pk. M. A. C., 8-27-93, Hicks. 

TILIACEiE. 

Tilia americana L. 

Cercospora microsora Sacc. T^ansing, 9-5-89, Waite, W S. J). A., Herb. 34; 

A. A., June, July, Spalding, Johnson, M. 

Chaetopsis grisea Ehren. A. A., 5-23-95, Johnson, fide Ellis. 

Exosporiuni tilice Link. A. A., June 3, Johnson, M. 

Uncinula clintonii l^k. A. A., Sept., fide Johnson, M.; M. A. C., 9-6-90, 
Toumev; M. A, C., Oct., Se})t., 5 collections; Lansing, M. B. Waite, 
9-5-89, U. S. 1). A., Herb. 35. 

MALVACEJE. 

Abutilon. 

Chlorosis. Royal Oak, 3-6-11, fide Cooxih. 

Althea rosea Cav. 

Cercospora althaeina Sacc. A. A., 7-20-92, Merrow, p]con. Fung 461. 
Macrosporium. M. A. C., 8-44-94, Wheeler. 

Malva rotundifolia L. 

Septoria heterochroa Desm. M. A. C., Sept., '91, fide Hicks. 

Septoria malvicola E. k M. A. A., Battle (>eek, Oct., Nov., Johnson, 
Spalding, M. 

Malva sylvestris L. 

Macrosporium.. M. A. C., Aug., '94, Wheeler, fide I3eal. 

■"Piasmopara viticola (B. & C.) Berl & De Toni. 
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VIOLACEiE. 

Viola (cult.) 

AUernaria violae (lall. & Dors. A. A., fide Pollock, ’05, p. 56; Lawton, 
3-13-12, fide Coons; Grand Rapids, 6-4-12, fide Coons. 

Viola blanda Willd. 

Septoria violae West. Munith, Aup., ’93, Hicks; (Fung. ColumJj. 367). 

Viola canadensis T^. 

Sepiona violae West. M. A. C., 10-27-85, Real; M. A. (\, 10-24-96, Wheeler, 
fide Beal. 

Viola cucullata Ait. 

Cercospora granuliformis Kll. & Hoi. M. A. C., 7-5-92, Hicks. 
Vermicularia peckii Saco. A. A., May, Aug., Merrow, M. 

Viola labradorica Schrank. 

Phyllactinea corylea (l^ers.) Karst. M. A. C., 10-9-92, Hicks. 

Viola odorata L. 

Cercospora violae Sacc. M. A. C., 10-29-94, Wheeler: M. A. C., 6-10-99. 

Viola pubescens Ait. 

Septoria violae Westd. A. A., 5-25-94, Johnson, M. 

Viola tricolor L. 

CercA)sp<yra violae Sacc. Lansing, 97, fide Beal. 

LYTHRACE^. 

Lythrum salicaria L. 

Macrosporium. M. A. (\, 10-10-94. 

ONAGRACE^. 

Epilobium coloratum Muhl. 

Sphaerotheca humnli (I). (\) Burr. M. A. C., 9-21-93, Hicks. 

Onagra biennis (L.) Scop. 

Septoria oenofherae Westd. M. A. C.. 9-15-93, Hicks; M. A. C., 9-23-91, 
Wheeler; A. A,, New Baltimore, Battle Creek, M. A. Merrow, Pieters, 
Spalding, Wheeler, M. 

Circaea lutetiana L. 

Phyllactinin corylea (Pers.) Karst. M. A. C., 10-9-92. Hicks. 

ARALIACEiE. 

Aralia hispida Vent. 

Cercospora leptosperma Pk. Lansing, 9-6-S9, Waite, V, S. 1). A., Herb., 
Ilk 

Aralia nudicaulis 1^. 

Cercospora leptosperma Pk. Munith, Aug., ’93, Hicks. 

Phyllactinia corylea (Pers.) Karst. M. A. C., 10-17-91, Hicks. 

Panax quinquefolia L. 

Acrostalagmus sp, (Wilt.) For Mich, by Whetzel and Rosenbaum 12, p. 
24, M. A, C., Aug., 1912, fide Coons; Eaton Rapids, July, 1912, fiAc 
Wlietzel. 

AUernaria panax Whetzel. Woodland, 6-26-09, fide Beal; Addison, 
8-20-08, Beal; Lansing, Thompsonville, Grawn, Rochester, Kdenville, 
Hope, Eaton Rapids, Tuston, Cassopolis, North Star, Summer, 11, fide 
Coons. For Mich, by Whetzel and Rosenbaum, 1912, p. 10. 
l^iuery Leaf Spot (Drought). Lansing, North Star, Summer, 1911, fide 
Coons: Lakeview, 8-1-06, fide Coons. 
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Phytophthora cactorum (C. & L.) Schr. Reported for Mich, by Whetzel 
and Rosenbaum, '12, p. 18.; Cassopolis, Eaton Rapids, Spring, '12, 
fide Coons. 

Sclerotinia libertiana Fckl. For Mich, by Whetzel and Rosenbaum, '12. 

Sclerotinia pamcis Rankin. Reported for Portland, Mich, by Rankin, '11 
and in Whetzel and Rosenbaum, '12; Cassopolis, Portland, Mich., 
Summer, '12, fide Coonn. 

Thulavw hiisicola (B. Br.) Zopt, Eaton Rapids, (Cassopolis, tiuly, 1912, 
fide Whetzel and Rosenbaum. 

UMBELLIFERJE. 

Daucus carota L. 

Cercoapora apit Fres. M. A. C., 10-19-01, Beal. 

Angelica atropurpurea L. 

Fusicladiiim depressim B. & Br. M. A. C., Oct., '91, Hicks, fide Ellis, 
(also at M.). 

Heracleum lanatum Michx. 

Rarnuhria heraclei (Oud.) Sacc. M. A. C., 10-24-94, Wheeler; A. A.,6-8-94, 
Johnson, M. 

Sanicula marylandica L. 

Synchytrinm pUiriannnlatuvi (C-urt.) Farl. A. A., 7-12-92, Merrow, Econ. 
Fung. Sup. AlOh; A. A., July, Aug., fide Spalding, .\I. 

Apium petroselinum L. 

Septorla peiroselini Dosm. A. A., 1-13-94, Merrow. 

Apium graveolens L. 

Cercospora apii Fres. For Mich, by Ellis & Evarhart, '85, p. 87, (Spec, 
sent Farlow by Beal); Jackson, July, '93. Beal, M.; Detroit, 9-14-97; 
M. A. C., 8-15-02, Beal; M. A. C., 9-22-00, Wheeler; Lansing Market, 
Fall, '11, fide Coons. 

Septoria peiroselini var. apii Br. Cav. Kalamazoo, 8-29-94, fide Coons; 
M. A. (\, Jan., 1911, Bessey. (market) 

Pastinaca sativa L. 

Cercospora apii Fres. var. pastinacae Farl. M. A. C., '01, fide Beal. 

CORNACE^: 

Comus. 

C^oryneum cornicolum E. & E. M. A. C., 5-20-92, Hicks. 

Didyrnosphaeria epidermidis (Fr.) Fckl. M. A. C., 5-20-92, Hicks. 

Myxosporium nibdum B. & C. M. A. C., 1-21-92, Hicks. 

Septoria cornicola Desm. A. A., New Baltimore, N. Lansing, Aug. to 
Oct., Johnson, Spalding, Pieters. Beal, M. 

Valsa cornina Pk. A. A., March 28, fide Kauffman. 

Comus altemifolia L. f. 

Septoria. cornicola Desm. Chatham, 8-29-00, Wheeler, fide Longyear. 

Zythia aurantiaca (Pk.) Sacc. A. A., 5-4-93, Johnson, M. 

Comus candidissima Marsh. 

AUernaria M. A. C., 4-12-01, Longyear. 

Comus florida L. 

Phyllactinia corylea (Pers.) Karst. M. A. C., Oct,, Hicks, 3 collections. 

Comus stolonifera Michx. 

Phyllactinia corylea (Pers.) Karst. M. A. C., 10-17-91, Hicks. 

Septoria cornicola. Desm. N. Lansing, 9-6-90, Beal. 
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Ifyssa sylvatica Marsh. 

Phyllosticta nyssae Cke. M. A. C., 8-27-93, Hicks. 

ERICACEAE. 

Andromeda glaticophylla Link. 

Rhytisma andromedae (Pers.) Fr. M. A. C., 6-19-12, Bessey. 

^Andromeda polifolia L. 

Rhytisma andromedae (Pers.) Fr. Lansing, 9-6-89, Waite, U. S. D. A., 
Herb 99; M. A. C., Aug., Sept., Wheeler, Heal, Hicks, (5 collections); 
Turin, 6-4-01, Harlow. 

Chaemedaphne calyculata (L.) ^loeneh. 

Ascochyta casmndrae Pk. A. A., 5-27-93, Johnson, M. 

Cucurbituiia casmndrae E. & K. A. A.. 4-18-93, Johnson, (Cotype), M. 
Dothichiza cassandrnc E. A E. A. A., 4-26-94, Johnson, {Cotype), M. 
Venturia pulchella C, & P. M. A. C., 10-15-92, Hicks. 

Gaultheria procumbens L. 

Asterina gauUheriae Curtis. M. A. C., 9-22-97, Wheeler. 


VACCINIACEAE. 

Gaylussacia resinosa (Ait.) Torrey and Gray. 

Microsphaera aim vaccinii (Schw.) Munith, 8-12-93, Hicks; Jackson Co., 
8-4-99. Longyear. 

Vaccinium. 

Sclerotinia sp. Longyear, '02, p. 61-62, PI. II. 

Vaccinium corymbosum L. 

Microsphaera alni vaccinii Hchw. M. A. C., Oct., '92, Hicks. 

Ramalaria vaccinii E. & Pk. (?) Munith, Aug. '93. Hicks. 

Sclerotinia vaccinii Wor. M. A. C., Sept., '94, Wheeler; M. A. C., 7-8-99, 
Longyear (both fide Longyear). 

Septoria difformis C. & J^k. M. A. (^, 8-15-94, Wheeler. 

Vaccinium pennsylvanicum Lam. 

Microsphaera alni vaccinii Schw. Munith, Aug., '93, Hicks. 

Oxycoccus oiycoccus (L.) Mac. M. 

Phoma vaccinii E. & E. A. A., 4-18-93, John.son {cotype), M. 

Rnmularia multiplex Pk. M. A. (\, 7-26-90, Heal, (also at M.) 

PRIMULACEAE. 

Steironema ciliatum (L.) Raf. 

Septoria compicua E. & Mart. A. A., Merrow & Spalding; New Baltimore, 
Pieters; Park Lake, Heal and Wheeler; M. A. C., Hicks; July to Sept., 
M. (also at M. A. C.). 

Septoria lysimachiae Ell. & Halst. New Baltimore, 8-13-93, Pieters, M. 
Txientalis americana (Pers.) Pursh. 

Septocylindrium magnusianum Sacc. Munith, Aug., '93, Hicks, N. A. F. 
3082. 

Septoria increscens Pk. Munith, Aug. '93, Hicks. 


Syringa vulgaris L. 

'Microsphaera alni Wallr. 
fide Coons. 


OLEACEiE. 

Okemos, 9-3-91; M. A. C., Summer, '11, 


*Probably many of the conection ascribed to this host really belong to the preceding species. 
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Fraxinus. 

Gloeosporium aridurn E. Holw. A. A., 4-23-94, Johnson, M. 
Hysterographimn fraxini (Pers.) l)e Not. M. A. C., Deo., ^91, Hicks. 
PhylUiciinia corylea (Pers.) Karst. A. A., 8ept., Oct., Pieters, M.; Lansing, 
9-6-89, Waite, U. S. D. A., Herb. 70. 

Phyllofiticta fraxintcola (hirr. Battle Oreek, 9-12-85, Spalding, M. 
Fraxinus americana L. 

Phyllactinia corylea (Pers.) Karst. M. A. C., 10-7-86; M, A. C., 10-10-91 
Hicks. 

Septoria fraxini Westd. M. A. C., 9-2-97, Wheeler. 

Sphaerographium fraxini (Pk.) Sacc. M. A. C., 2-3-92, Hicks. 

Fraxinus lanceolata Horck. 

Cylindrosporium fraxini E. A’ E. M. A. C., 9-9-90, Beal, (also at M.) 

Fraxinus nigra Marsh. 

Phyllactinia corylea (Pers.) Karst. M. A. (\, Sept, and Oct.. Hicks and 
Wheeler; Lansing, 9-5-89, Waite, T. S. I). A., Herb. 44. 

Septoria fraxini Desm. M. A. (\, 9-24-89, Beal. 

Fraxinus pennsylvanica Marsh. 

Gloeosporium fraxineurn (Pk.) M. A. (\, 6-2-97, Wheeler. 

Phyllactinia corylea (Pers.) Karst. M. A. (\, 9-22-91, Beal, Econ. Fung. 
•i43. 

Piggotia fraxini B. ik V. M. A. (\, 10-7-89, fide Beal. 

Fraxinus quadrangulata ^lichx. 

Phyllactinia corylea (Pers.) Karst. M. A. (\, 10-9-92, Hicks. 

MENYANTHACEiE. 

Menyanthes trifoliata L. 

Physoderma rnenyanthis De By. June, fide Johnson, M. 

APOCYNCEuE. 

Apocynum. 

Didymosphaeria epidcrniidis var. herheolu K. i'e E. A. A., Johnson, (cc- 
type), M. 

Apocynum androsaemifolium L. 

Gloeosporium apocyni Pk. M. A. (\, 7-19-02, fide Beal. 

Septoria littorea Sacc. A. A., 9-22-94, Johnson M. 

Apocynum cannabinum L. 

Cercospora apocyni E. ik K. N. Lansing, Orand I^edge, Sept., ’90, Beal, 
Dewey, M. (also M. A. (^). 

ASCLEPIADACE^. 

Asclepias. 

Verniicularia compacta (\ & E. A. A., April, ’93, Johnson, M. 

Asclepias syriaca L. 

Alternaria tenuis Nees. A. A., Sept., Johnson, M. 

Cercospora clavata (Ger.) Pk. A. A., July, ’85, Campbell; Grosse Isle, 
Aug., ’92, Spalding, M.; Lansing, 9-6-89, Waite, U. S. D. A., Herb. 68. 
Scolecotrichum asclepiadis E. E. M. A. C., 8-21-94, Wheeler, fide Beal. 
Phyllosticta cornuti E. & K. M. A. C., 9-24-89, Beal. 

Asclepias incamata L. 

Cercospora asclepiadis Ell. Lansing, 10-5-98, Beal; Oct., ’90, fide Beal^ 
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CONVOLVULACEiE. 


Convolvulus sepium L. 

Septorin convohuli Desm. North Lansing, 9-27-90, Beal, (also at M.) 
Sepioria ffagellaris E. I'c E. Battle Creek, 9-J8-85. 

Ipomoea pandurata (L.) Meyer. 

Albugo ipomoeae-panduratae (Schw.) Swing. M. A. C., 7-3-01, Beal. 

POLEMONIACEiE. 

Phlox divaricata L. 

Ccrcospora omphacodcs E. & Holw. M. A. C., 7-29-04, Beal. 

Septoria divaricatae E. k. E. A. A., 4-20-94, Pieters, jide Ellis, M. 

Phlox drummondii Hook. 

Septoria drummondii E. k E. M. A. C., Sept., ’01, Wheeler. 

Phlox paniculata L. 

Eri/siphe cichorucearuni DC. M. A. C., 9-26-86, fide Coons. 

HYDROPHYLLACE-®. 

Hydrophyllum virginicum L. 

Erysiphe cicheracearvm DC. M. A. ('., 6-19-S6. 

BORAGINACEJE. 

Lappula virginiana (L.) Greene. 

Erysiphe cichoracearum IX^ M. A. C., 9-5-94, Wheeler. 

Myosotis virginica (L.) B. S. P. 

Perono^poru myofiotidis De By. A. A., 5-26-84, Merrow, Econ. Fung. 
Sup. 6a.; A. A., May, June, fide Johnson, M. 

VERBENACEiE. 


Verbena aubletia L. (cult.) 

Erysiphe eichoracearum 1K\ M. A, C., 8-20-94, Wheeler. 

Verbena hastata L. 

Erysiphe cichoracearum DC., M. A. C., 10-2-91, Hicks. 

Verbena hastata L. and urticifolia J.. 

Septoria verbenae Rabh. A: Desiu. A. A., June, July, Merrow, Johnson, M. 

Verbena urticifolia L. 

Erysiphe cichoracearum DC. M. A. C., 10-5-90, Beal. 

LABIATiE. 

Scutellaria. 

Erysiphe galeopsidis DC. Lansing, Aug,, Sept., fide Johnson, M. 

Scutellaria galericulata L. 

Erysiphe galeopsidis DC. M. A. C., 10-11-92, Hicks. 

Scutellaria lateriflora L. 

Erysiphe galeopsidis DC. M. A. C., Sept., Oct., Beal and Hicks: Tiiiin, 
8-21-01, Barlow. 

Septoria Scutellariae Thiiin. M, A. C., 10-8-91, Hicks, M. 

Stachys sp. 

Erysiphe galeopsidis DC. Saginaw, 9-4-89, Waite, IL S. D. A., Herb. 8. 

Stachys tennifolia Willd. 

Erysiphe galeopsidis DC. M. A. C., 9-28-91, Wheeler. 
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SOLANACEiE. 

Physalis. 

Cercospora physalidis E. Saugatuck, 8-30-96, Wheeler; M. A. C., 9-4-96, 
Wheeler. 

Physalis heterophylla nyctaginea (Dunal) Rydb. 

Macrosporium. M. A. C., 9-24-89. 

Solanum dulcamara L. 

Ramularia dulcamarae Pk. A. A., 10-10-94, Johnson, M. 

Solanum jamesii Torr. 

Macrosporium. M. A. C., 8-29-94. 

Solanum sp. 

Ophiobolus porphyrogonus (Tode) Sacc. A. A., Sept. 20, fide Johnson, M. 

Solanum tuberosum L. 

Bacterium solanacearum E. F. Smith. Sackett, '05, p. 280, (no definite 
statement of occurrence in Mich.). 

Cladosporium fulvum Cke. M. A. C., 8-9-98, Wheeler, fide Beal. 

Fusarium (Dry Rot). A. A., 2-13-11, Coons; M. A. C., Summer, '11, 
Alden, Spring, '12, fide Coons, Smith and Swingle, '04, pp. 10, 11. 

Internal Brown Spot. M. A. C., Spring, 1912, Coons. 

Macrosporium solani E. & M. Chatham, 8-25-00, Wheeler; M. A. C., 
8-16-01, Beal; M. A. C., 10-14-11, Coons; Chatham, see Wheeler, '00. 

Oospora scabies Thaxter? (scab.) M. A. C. Summer, 1911. Coons. 

Phytophthora infestans (M.) De lly, M.; M. A. C., '00, fide Beal; Cassoi)olis, 
1912, fide Coons. 

Rhizoctonia sp. (Hypochnus solani Prill, and Delacr.) (Corticiurn vagum 
solani Burt.) M. A. C., 1911, 1912, Coons. 

Stysanus stemonites (Pers.) Corda. A. A., '03, Pollock, M. 

Tip Burn, M. A. C., fide Eustace. 

Lycopersicon lycopersicon (L.) Karst. 

Oedema. M. A. C., (greenhouse) 2-18-95, Hedrick (excessive water); 
M. A. C., Aug., Sept., Beal and Wheeler. 

Septoria lycopersici Speg. M. A. C., Summer, '11, fide Coons.; S. S. Marie, 
8-3-09.' 

Fruit Rots— AUernaria, Colletotrichumj Fusarium, etc., Summer, 1911, 
fide Coons. 

Datura inermis Jacq. 

Macrosporium cookei Sacc.? M. A. C., 10-10-02, Beal. 

Datura tatiila L. 

Ma4^rosporium> cookei Sacc.? M. A. C., 10-10-02, Beal; M. A. C., 9-12-11, 
Bessey (under name M. solani E. & M.). 

SCROPHULARIACEiE. 

Verbascum. 

Lophiostoma cauliuin (Fr.) De Not. A. A., April 15, Johnson, M. 

Verbascum thapsus L. 

Ramularia variabilis Fckl. Lansing, 9-5-89, Waite, U. S. D. A., Herb. 31. 
A. A., Battle Creek, June, July, Merrow, Johnson, Spalding, M. 

Linaria linaria (L.) Karst. 

Macrosporium. M. A. C., 9-22-89, Beal. 

Scrophularia marylandica L. 

Septoria scrophulariae Pk. A. A., Battle Creek, July, Sept., Merrow, 
Spalding, M.; Hubbardstown, Wheeler; M. A. C. ^pt., '91, Hicks. 
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Chelone glabra L. 

Erysi^e galeopsidis TX^. M. A. 10-3-90, Hicks; M. A. C., Sept., *85, 
Beal; Ijansing, Aug. to Sept., fide Johnson, M. 

Erysiphe polygoni DC. M. A. C., 10-3-91, Hicks, (under name E, 
communis Wallr.). 

Septoria vnlsoni Clinton. M. A. C., 9-11-96, Beal. 

Pentstemon digitalis (Sweet.) Nutt. 

Septoria pentastemonis E. & E. M. A. C., 9-1G-97, Wheeler. 

Veronica arvensis L. 

Septoria veronicae Rob. A. A., 5-21-94, Pieters, M. (N. veronicae Demi.l). 

Leptandra virginica (L.) Nutt. 

Sphaerotheca humuli (DC.) Burr. Lansing, 9-6-89, Waite, F. S. D. A., 
Herb. 71 {S, castagnei); M. A. C., Sept., Hicks. 

Pedicularis lanceolata Michx. 

Sphaerotheca humuli (DC.) Burr. Lansing, 9-6-89, Waite, U. S. D. A., 
Herb., 75, {S. castagnei); M- A. C., Sept., Oct., Beal, Hicks. 


BIGNONIACEiE. 


Catalpa. 

Macrosporimn catalpae E. & M. M. A. C., 


9-5-01, fide Beal. 


PLANTAGINACEJE. 

Plantago major L. 

Peronospora alta Fckl. A. A., Aug., fide Spalding, M. 

Ramularia plantaginis E. & M. A. A., Jiattle Creek, May, July, Spalding, 
Johnson, M.; M. A. C., Oct., Nov., fide Beal. 

Rhahdospora continua (B. & C.) Sacc. A. A., 5-11-93, Johnson, M. 


RUBIACEJE. 

Galium circaezans Michx. 

Phyllactinia corylea (Pers.) Karst. M. A. C., *92, Hicks. 

Septoria psilostega E. & M. A. A., June, *94, M.; M. A. C., 6-11-99, Beal. 

Galium lanceolatum Torr. 

Phyllactinia corylea (Pers.) Karst. M. A. C., 10-9-92, Hicks. 


CAPRIFOLIACEiE. 

Sambucus. 

Diaporthe spiculosa (A. S.) Nitsc. A. A., April 1 , fide Johnson, M. 

Diplodia samhucina Sacc. A. A., 4-26-94, Johnson, M. 

Dothiorella macrospora B. & C. A. A., 4-8-93, Johnson, fide Ellis, M. 
Sphaeropsis sambuci Pk. A. A., 3-31-93, Johnson, M. 

Sambucus canadensis L. 

Microsphaera grossulariae (Wallr.) Lev. M. A. C., 9-15-95, Hicks. 
Phyllactinia corylea (Pers.) Karst. M. A. C., 10-10-92, Hicka. 

Septoria samhucina Pk. Lansing, 9-6-89, Waite, F. S. D. A., IKrb., 84; 
M. A. C., Hicks. 

Tubercularia sambuci Corda. M. A. C., 2-3-92, Hicks. 

Viburnum acerifolium L. 

Cercospora varia Pk. Grand Ledge, 8-1-91, Beal, (also at M.) 

Viburnum alnifolium Marsh. 

Microsphaera alni Wallr. N. Lansing, July, *92, Hicks. 

Viburnum lentago L. 

Microsphaera alni Wallr.. M. A, C., 9-27-90, Beal. 
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Viburnum pubescens (Ait.) Pursh. 

Microsphaera alni Wallr. M. A. C., 10-12-92, Hicks. 

Triosteum perfoliatum L. 

Phyllactinia corylea (Pers.) Karst. M. A. C., 10-17-91, Hicks. 
Symphoricarpos symphoricarpos (L.) Mac. M. 

Microsphaera symphoricarpi Howe. Washtenaw Co., Sept., fide Pollock, M 

Lonicera. 

Lophiostoma caulinum (Ft.) De Not. A. A., April 15, fide Johnson. M. 
Rhahdospora lonicerae (C. (fe K.) Sacc. A. A., 4-17-93, Johnson, fide Kllis, 
M. 

Lonicera dioica L. 

Microsphaera, ahii Wallr.. M. A. C., Sept., Oct., ^90, Hicks. 


VALERIANACEAB. 


Valeriana officinalis L. 

linmulnria Valerianae (Speg.) Sacc. M. A. ('., Sept., ^95, I^eal. 


Dipsacus. 

Cercospora elongata Pk. 

M. 


DIPSACACE^. 

M. A. C., 9-16-97, Wheeler; A. A., S-S-94, Merrow, 

CUCURBITACE^. 


Micrampelis lobata (Michx.) (xreene. 

(Cercospora. Battle Creek, 9-8-85, S])al(ling, M. 

Septoria sicyi Pk. A. A., 4-28-93, 5-11-95, Johnson, M. 

Cucurbits in general. 

( Macrosporiwn. Smith, ^92, p. 373, reports this as a new disease for Mich. 

S Alternaria brassicae nigricans Pegl. Portland, July 29, Beal; M. A. 

i C., 8-4-00, Wheeler; Sibley, 7-6-11, fide Coons. 

Bacillus tracheiphilus Smith. Sackett, ^05, p. 278-279, records presence 
at M. A. C. and throughout state; Smith, Ml, p. 209 reports for Mich., 
p. 211 reports for Hubbardston; Saginaw, Grand Rapids. 

Colletotrichum lagenarium (Pers.) E. & Halst. Grand Rapids, 6-6-06, 
fide Longyear; M. A. C., Oct., '94, fide Beal. 

Cladosporium cucurnerinum E. & Arth. M. A. C., Summer, '11, fide Coons. 

Fusariwim, M. A. C., Summer, 'll, fide Coons. 


CAMPANULACE/E. 


Lobelia. 

Septoria loheliae Pk. M. A. C., 8-6-89; M. A. C., Oct., '91, Hicks; M. A. 
C., 9-16-97, Wheeler. 


CICHORIACEiE. 

Tragopogon porrifolius L. 

Albugo tragopogonis (DC.) S. F. Gray. M. A. C., Aug., Oct., '02, Beal, 
Longyear. 

Taraxacum sp. 

Sphaerotheca humuli fuliginea Schlecht. Saginaw, 9-4-89, Waite, U. S. 
D. A., Herb. 23; M. A. C., 9-20-93, Baker; M. A. C., Aug., Oct., Hicks. 
Taraxacum taraxacu^ (L.) Karst. 

Rantularia taraxaci Karst. M. A. C., 6-6-94, Wheeler; A. A., M. A. C., 
May, Sept., Merrow, Beal, M. 
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Taraxacum erythrospermum Andz. 

Ramularia taraxaci Karst. M. A. C., May, 1912, Bessey. 

Lactuca. 

Sphaerella lactucae E. & K. Park Lake, Sept., fide Beal. 

Lactuca canadensis L. 

Erysiphe cichoracearam DC. M. A. C., 9-8-S6, Beal. 

Lactuca sativa L. 

Erysiphe cichoracearum D(^ M. A. C., 90, Beal. 

Marsonia perforam E, & K. Grand Rapids, 3-20-97, Longyear; M. A. 
(^, 12-20-02, Longyear; Davison, 7-2-03, fide Longyear; Dandeno, ’06, 
p. 45-47, for W. Mich, (under name Didymaria). 

Sclerotinia fnckeliana De By. E. Grand Rapids, Jan. 11 , fide Coons. 
Sepioria conshniiis E. tVt M. M. A. C., 8-23-01, Beal. 

Septoria Lactucae Pass. A. A., M. A. C., Aug., Merrow, Beal, M.; M. A. 
(\, 8-3-89, 9-8-90, Beal. 

Lactuca spicata (Lam.) Hitchcock. 

Bremia lactucae Regel. June, Aug., Spalding, M. 

Sphaerotheca huniuli fuliginea Schlecht. M. A. C., 9-10-90, Yoshida. 

Lactuca virosa Ij. 

Septoria lactucicola, 1^]. k M. Munith, Aug., ’92, Hicks. 

Nabalus. 

Septoria nabali B. k (’. M. A. C.. 0-10-9S, Wheeler. 

Sphaei'otheca huinuli (DC.) Burr. North Lansing, 9-16-91, Hicks. 

AMBROSIACE.S. 

Ambrosia artemisiaefolia L. 

Albugo tragopogonis (!)(’.) S. F. Gray. A. A., fide Merrow, M. 

Erysiphe cichoracearam DC. M. A. C., 9-28-86, Beal. 

Ambrosia trifida L. 

Erysiphe cichoracearum DC. M. A. C., (no other data); Saginaw, 9-4-89, 
Waite, r. S. D. A., Herb. 4. 

Xanthium canadense Mill. 

Erysiphe cichoracearum DC. ]\f. A, C., Sej)!., Beal, Hicks. 

Xanthium glabratum (D(\) Britton. 

Erysiphe cichoracearum 1)C. M. A. (\, 9-15-89, Beal. 

COMPOSITiE. 

Vernonia novcboracensis (L.) Willd. 

Erysiphe cichoracearum D(l M. A. C\, 10-2-93, Hicks. 

Eupatorium perfoliatum L. 

Cercospora perfoliMi E. K. M. A. C., 9-28-92, Hicks. 

Erysiphe cichoracearum DC. M. A. C., Sept., ’93, Hicks. 

Eupatorium purpureum L. 

Erysiphe cichoracearum DC. M. A. C., 9-26-93, Baker, M. (also by Hicks). 
Rhysotheca halstedii (Farl.) Wilson. A. A., 6-23-92, Merrow, Econ. Fung. 
313; A. A., July, Sept., fide Spalding, M. 

Ageratum mexicanum Sims. 

Fumago vagans Pers. M. A. C., 4-20-94, Wheeler. 

Lacinaria scariosa (L.) Hill. 

Helminthosporium macrocarpum. Grev. M. A. C., ’83. 

Solidago. 

Leptostroma vulgare. M. A. C., 5-20-92, Hicks. 
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Macerosporium, Au Sable, 10-5-89, fide Iteal. 

Rhabdospora subgrisea Pk. A. A., 4-4-93, Johnson, fide Peck, M. 

Solidago canadensis L. 

Erysiphe cichoracearum DC. M. A. C., 9-3-92, Hicks: N. Lansing, 10-5-90 
Beal. 

Septoria solidaginicola Pk. A. A., 6-23-94, Pieters M. 

Solidago patula Michx. 

Septoria dolichospora E. & E. N. Lansing, 10-5-90, T3eal. 

Euthamia graxninifolia (L.) Nutt. 

Rhytisma solidaginis Schw. (insect work!). Port Huron, 7-6-93, Doilge; 
M. A. C., 7-29-91, Baker. 

Callistephus hortensis Cass. 

Fusarium. Grand Rapids, Aug., ^98, fide ]3eal. 

Aster. 

Macrosporium, M. A. C.. Oct., ’93, Beal. 

Aster cordifolius L. 

Septoria astericola E. ^ E. M. A. C., ^92, Hicks. 

Aster macrophyllus 1^. 

Septoria atropurpurea Pk. A. A., Juh% ^92, Spalding, M. 

Aster novae-anglisB L. 

Ramularia niacroHpora var. asteris Trel. Whitmore, 6-26-95, Merrow, M. 

Aster puniceus L. 

Erysiphe cichoracearum 1X\ M. A. C., Oct., Beal, Hicks. 

Aster umbellatus Mill. 

Erysiphe cichoracearum DC. M. A. C., Sept., ^93, Hicks. 

Erigeron. 

Cercospora caria Sacc. A. A., June, Aug., Merrow, M. 

Septoria erigerontis B. & C. M. A. C., Sept., Aug., 13eal, Wheeler, Hicks. 

Erigeron annuus (L.) Pers. 

Septoria erigerontis B. C.? (erigerontea Pk.?) A. A., 6-7-93, Pieters, M. 
Sphaerotheca humuli fuliginea Schlecht. (bruima, Oct., ^93, Hicks. 
Leptilon canadensis (L.) Britton. 

Cercospora cana Sacc, M. A. C., 8-27-93, Hicks. 

Cercospora grisella Pk, Battle Creek, 7-4-85, Spalding, M. 

Gnaphalium uliginosum L. 

Macrosporium commune Rab.' (?) M. A. (’., 9-39-97, Wheeler. 

Inula helenium L. 

Ramularia sp. Saginaw, 9-4-89, Waite, V. S. D. A., Herb. 25. 

Silphium perfoliatum L. 

Cladosporium herbarum Lk. M. A. C., 9-7-91, Beal. 

Rudbeckia laciniata L. 

Ramularia rudbeckiae Pk. Lansing, 9-5-89, Waite, U. S. D. A., Herb., 
32, 66; M. A. C., Aug., Sept., Beal, Wheeler, Hicks; A. A., M. A. C., 
May, Nov., Johnson, I^al, M. 

Ratibida pinnata (Vent.) Barnhart. 

Septoria infuscata Wint. A. A., 7-18-87, Spalding, M: 

Helianthus. 

Leptosphaeria doliolum (Pers.) Ces. & De Not. April 28, fide Johnson, M. 
Leptosphaeria subconica (C. and P.) Sacc. A. A., May 15, jftdc Johnson, M,. 
Leptothyrium vulgare (Fr.) Sacc. A. A., 5-4-93, Johnson, M. 
Vermicularia subglabra Ck. & Hark. A. A., May, ^94, Johnson, M. 

Helianthus giganteus L. 

Erysiphe cichoracearum DC. Park Lake, 9-23-91, Beal, 



MICHIGAN ACADEMY OF SCIENCE. 


273 


Helianthus orgyalis DC. 

Erysiphe cxchoracearum DC, M. A. C., 10-31-91,. Hicks. 

Helian^us petiolaris Nutt. 

Erysiphe cichoracearum M. A. C., 9-22-93, Hicks. 

Biedens frondosa L. 

Cercospora umhrala Ell. cV: Holw. Saginaw, 9-4-S9, Waite, V. S. D. A., 
Herb. 19. 

Rhysotheca haUtedll (Farl.) Wilson. A. A., 7-23-92, Merrow, Econ. Fung. 
29S. 

Sphnerotheca humull fuUginea Schlecht. M. A. C., Sept., Wheeler, Hicks, 
Baker. 

Bidens trichosperma tenuiloba (Gray) Britton. 

Sphaerothcca hutnull fullginea Schlecht. Munith, 8-11-93, Hicks. 

Chrysanthemum sinense Sab. 

Cylindrotiporlum chrymnihemi Ell. & Dear. M. A. (\, 12-2-01, l^eal. 

Erechtites hieracifolia (L.) Raf. 

Sphaerotheca hnmuli fuUginea Schlecht. M. A. C., 10-12-91. 

Mesadenia atriplicifolia (L.) Raf. 

Septorin cacaliae E. t'c K. M. A. C., 8-27-93, Hicks. 

Arctium lappa L. 

Scptoria lappanm Sacc. M. A. C., 10-2-90, Beal, (also at M.) 

Carduus. 

()ph!ob(dus acuuiinainfi (Sow.) Duby. April 28, fide Johnson, M. 
Carduus muticus (Mi(*hx.) Pers. 

Sfptoria cirnU Niessl. A. A., 11-11-93, Johnson, M. 

Carduus altissimus I... 

Albugo tragopogoni-s (DC.) S. F. Gray. M. A. C., 9-8-92. 

Erysiphe ci/horacearum DC. M. A. C., Sept., Hicks. 

Carduus arvensis (L.) Robs. 

Albugo tragopogonis (DC.) S. F. Gray. M. A. C., 7-13-93, fide Hicks. 
Carduus discolor (Muhl.) Nutt. 

Erysiphf cichoraceanuu DC. Harrison. Sept., 90, l^eal. 

Carduus muticus (Michx.) Pers. 

Albugo tragopogonis (DC.) S. F. (Jray. M. A. C., 9-tS-92; Chatham, 
S-22-00, Wheeler. 

Erysiphe cichoracearun DC. M. A. (\, Sept., Oct., 91, Hicks. 

Septoria cirsii Niessl. A. A., 11-11-93, Johnson, M. 

Dahlia variabilis Dosp. 

Mycosphaerella dahllac C. & H M. A. C., 8-20-94, Wheeler. 

Zinnia. 

AlternardL iM. A. C., 8-19-02, Beal. 
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of the State. 

Kept. Mich. Acad. Sci 11: 55-91, 3 Pis. 

1910: 

Uiireported Michigan Fungi for 1909. 

Ropt. Mich. Acad. Sci. 12: 99-103. 

1911 : 

Unreported Michigan Fungi for 1910, with Outline of the Uommon 
Genera of Basidiomycetes and Ascoinycetes. 

Rej)!. Mich. Acad. Sci. 13: 215-253. 

J.ongyear, B. U., 1902: 

A Sclerotiuin Disease of the Huckleberry. 

Ro])t. Mich. Acad. Sci. 3: 61-62, PI. 11. 

1902: 

A Preliminary List of the Saprophytic Fleshy Fungi Known to Occur 
in Michigan. 

Rept. Mich. Acad. Sci. 4: 113-124. (Printed in 1904.) 

1905: 

Fungous Diseases of Fruits in Michigan. 

Mich. Sta. Spec. Bui. 25: 347-398. Figs. 1-42. 

Mich. Bd. Agr. Rept. 1905: 347-398, Figs. 1-42. 

Patterson, Flora W., 1895: 

A Study of North American Parasitic Exoasceae. 

Bui. Lab. Nat. Hi.st. Univ. of la. 3: 89-135, Pis. 1-4. 

Pierce, N. B., 1900: 

Peach Leaf C'url. 

Bui. Div. Veg. Phvs. and l^ath. 20: 1-204, 30 Pis. and 10 Figs. 
Pollock, ,1. B., 1905: 

A ('anker of the Yellow Birch and a Nectria Associated with It. 

Rept. Mich. Acad. Sci. 7: 55-56. 

1909: 

Notes on Plant Pathology. 

Rept. Mich. Acad. Sci. 11: 48-54. 

1910: 

Another Observation on Sclerotinia fructigena. 

Rept. Mich. Acad. Sci. 12: 104-105. 

Pollock, J. B. and Kauffman, C, H., 1905: 

Michigan Fungi. 

Rept. Mich. Acad. Sci. 7: 57-67. 

Rankin, W. H., 1912: 

Sclerotinia Panacis sp. nov., the Cause of Root Rot of Ginseng. 
Phytopathology 2: 28-31, PI. 3. 

Sackett, W. G., 1905: 

Some Bacterial Diseases of Plants Prevalent in Michigan. 

Mich. Sta. Bui. 230: 269-281, Figs. 1-6. 

Mich. Bd. Agr. Rept. 1905 : 269-281, Figs. 1-6. 
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Salmon, K. S., 1900: 

Monograph of the Eryaiphaceae. 

Memoirs Tor. Hot. Club. 9: 1-292, Figs. 1-175 in 9 Pis. 

Seaver, F. J. and others, 1910: 

Hyi^oorealea, Fimetariales. 

North American Flora 3: 1-88. (Part 1) 

Smith, F^:. F., 1888: 

Peach Yellows. 

Pul. Dept. Agr. Pot. Div. 9: 1-254 37. Pis. 

1889: 

Peach Rot and I’each Plight. 

Jour. Mvcol. 0: 123-134. 

1880b: 

Prevalence of Ergot in 1889. 

Jour. Mvcol. 5: 203-204. 

1890: 

What to do for Peach Yellows. 

Jour. Mvcol. 0: 15-10. 

ISOOh: 

Field Notes 1890. 

Jour. Mvcol. 0: 107-110. 

1891: 

Field Notes 1891. 

Jour. Mvcol. 7: 88-95. 

1892: 

Field Notes 1892. 

Jour. Mvcol. 7: 373-377, PI. 38. 

1905, 1911: * 

Paeteria in Relation to Plant Diseases. 

Carnegie Institute of Washington, 27: (Vols. I, 11). 

Smith, E. F. and Swingle, 1). P., 1904: 

The Dry Rot of Potatoes. 

Pur. Plant Ind. 55: 1-64, 8 Pis. and 2 figs. 

Stevens, F. L. and Hall, J. (1., 1910: 

Diseases of F^conoinic Plants. New York. 

Towar, J. 1)., 1900: 

Sugar Peet Investigations. 

Mich. Sta. Pul. 179: 225-244, 6 Pis. 

Mich. Pd. Agri. Rept, 1900: 225-244, 6 Pis. 

Underwood, L. M., 1899: 

Molds, Mildews, and Mushrooms. 

219 pp., 9 Pis. 

Wheeler, C. F., 1900: 

The Geology and Botanv of the Upper Peninsula Experiment" Station. 
Mich. Sta. Bui. 186: 169-183, 4 Pis. and 5 figs. i 
Mich. Bd. Agric. Rept. 1901: 169-183, 4 Pis. and 5 figs. 

Whetzel, H. H. and Rosenbaum, J., 1912: 

The Diseases of Ginseng and their Control. 

Bur. Plant Ind. 250: 1-44, 12 Pis. and 5 figs. 

Wilson, G. W., 1907: 

Studies in North American Peronosporales. 

Bui. Tor. Bot. Club. 34: 61-84; 387-416. 

35: 361-365; 543-554. 
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BEPORT OF THE EIHHARIAN OF THE MK^HIGAX ACADEMY 
OF S(^JENOE FOR 1911-1912. 

ALEXANDER G. RUTIIVEN.^ 

Tlie work of the librarian (iuririfif ilie fis(\al .v«ir was mostly restricted 
1o the routine duties of the position. The card index of members was 
revised, the annual re})ort s(*nt out to members and exc hanp^es, and the 
incomplete sets of various members and exchanges filled out. The 
librarian received from the secretary 197 (opies of past reports stored 
at the Michigan Agi*i(*ultural College, which materially adds to the 
reserve stock of each report. We now have all of the reserve copies 
at Ann Arbor, and a card catalog of all of the persons who have ever 
been members of the Academy, with the numlnn* of reports which they 
have received. 

Ten institutions have been dropped from the exchange list and ten 
added during the year so that there are now 5(18 institutions on the 
list. The i*evised list of exchanges follows: 

LIST OF EXCHANGES.* 

Aberdeim Natural History Sisdety, Al>erdeen, Scotland. 

Aberdeen University Libmry, Aberdeen, Scotland. 

Academia de Ciencias, Mexico City, Mexico. 

Academia de Ciencias, M<'*dicasy Fisi<'as, Havana, Cuba. 

Academia de Ciencias Naturalw, Lima, Peru. 

Academia Nacional de (h'encias, Cordoba. South America. 

Academia Polytechnica, Oporto, Poidugal. 

Academia Real das S<*iences, Tiislxm, Portugal. 

Acadc^mie de Metz, Metz, Ijiorraine, Gennany. 

Acad(*mie des Belles-Letti’es, Sciences, La Rochelle, France. 

Acadt'mie des Sciences, Art et Belles-Lettres, Dijon, France. 

Acad(:^mi(" des Scieiu*es, Belles-Lettres, Lyon, France. 

Acad(hnie des Sciences, Belles-Lettres et AHs, Rouen, France. 

A<‘adchnie des Scient'es et Letters, Montpellier, France. 

Acad<hnie des Sciences Inscriptions et Belh^s-Lettres, Toulouse, 
France. 

Acad^mie Natiouale des Sciences, Caen, France. 

Academy of Scieiu'e, Ncav Orleans, Tyouisiana, 

Academy of Natural Sciences, I Philadelphia, Pennsylvania. 

Academy of Natural Sciences, St. Paul, Minn. 

Accademia delles Scienze delP Istituto, Bologna, Italy. 

Accademia delle Scienze, Lettere ed Arti, Genoa, Italy. 

Adrian Scientific Society, Adrian, Michigan. 

‘Address; Care of Universitj" of Michigan Museum, Ann Arbor, Michigan, U. S. A. 

♦Address all exchanges “care of the Library of the University of Michigan. Ann Arbor, Michigan, 
U S. A.*' 
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Aix University Library, Aix-en-Provenoe, Bonehes dii Rhone, France* 
Akadeinija Uniiejetnosci, Krakau, Austria- Hungary. 

Alabama Geological Survey, University, Alabama. 

Albion College, library, Albion, Michigan. 

Alma College, Library, Alma, Michigan. 

Alpena Public library, Alpena, Michigan. 

American Acadtmiy of Arts and Sciem*es. Boston, Massachusetts, 
American A(%adeuiy of Medicine, Easton, Pennsylvania. 

American Asscuiation for the Advancement of Science, Washington* 

D. C. 

American Entomological Society, Philadelj>hia, Pennsylvania. 
American Geographical Society, New York (./ity, New York. 

American Geologist, Minneapolis, Minnesota. 

American Gynecological Society, New York City, New York. 
American Laryngological Association, New York City, New York. 
American Midland Naturalist, Notre Dame, Indiana. 

American Museum of Natural History, New York City, New York. 
American Philosophical Society, Philadelphia, Pennsylvania. 
Ar<*hives dc^s Sciences Ph,\sic|ues et Natiirelles, Geneva, Switzerland* 
Asialic Society of Bengal, (Calcutta, India. 

Astronomical Society of the Pa(*ific, San Fram'isco, (California. 
American School of (classical Studies, Athens, (treece. 

Atlanta University, Library, Atlanta, Georgia. 

Bayerische Botanische Gesellschaft, Munich Germany. 

Baylor Univei*sity, Jdbrary, Waco, Texas. 

Beloit College, Library, Beloit, Wisconsin. 

Berliner Entomologischer Verein, Berlin, Gennany. 

Besaucon University, Library, Besancon, Ph\ance. 

Bibliotheca Nacional, Buenos Aires, Argentine Republic. 

Bibliotheca da Faculdade de Direito da Universidade, Pcr'uambuc'o. 
Brazil. 

Bibliotheque Nationale Paris, France. 

Bibliotheca Nacional, Rio de Janeiro, Brazil. 

Biblioteca Nazionale Ontrale, Florence, Italy. 

Biologiska Foerening, Stockholm, Sweden. 

Binningham School Board, Birmingham, England. 

Jlodleian Library, University of Oxford, Oxford, England. 

Boston Medical Library, Boston, Massachusetts. 

Boston Public Library, Boston, Massachusetts. 

Boston Scient4tic Scx'iely, Boston, Massi\chusetts. 

Boston So(*iety of Natural History, Boston, MasfMmhusetts. 
Botanischer Wrein, Freiburg-im-Breisgau, Gemiany. 

Botanis(*liier Verein, Koenigsberg, Prussia, Germany. 

Botanischer Verein,* T^ndsliut, Germany. 

Botanischer Verein Provinz Bradenburg, Berlin, Gennany. 

Bowdoin College, Libi'ary, Brunswick, Maine. 

Bradford Scientific Association, Bradford, England. 

Bristol Naturalists’ Society, Bristol, England. 

British Association for the Advancement of Science, Ix)ndon, England.. 
British Museum, London, England. 

Brooklyn Institute of Arts and Sciences, Brooklyn, New York. 
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Brown TTnivcr«i1y, Library, Providence, Rhode Island. 

Bryn Mawr College, Library, Bryn Mawr, IVnnsylvania. 

The Bryologisi, Brooklyn, New York. 

BnIFalo Society of Natural Sciences, Buffalo, New York. 

Calcutta r^niversity, Library, Calcutta, India. 

Califoniia Academy of Science, San Francisco, California. 

California (Jnivei*sity, Library, Berkeley, California. 

Calumet Public Libiniry, (3^alumet, Michigan. 

Cambridge Philosophical Society, Cambridge, England. 

Cambridge University, Library, Cambridge, England. 

Canadian Institute, Toronto, Canada. 

(\atholic University, Library, Washington, T). C. 

Ontral State Nonnal School, Library, Mt. Pleasant, Michigan. 
Charleston Museum, Charleston, South Carolina. 

Chicago Academy of Science, Lincoln Park, Chicago, Illinois. 

Chicago University, Librar>% Chicago, Illinois. 

Cincinnati Society of Natural History, Cincinnati, Ohio. 

Cincinnati University, Library, Cincinnati, Ohio. 

City of I>ondan Entomological and Natural History Society, London, 
England. 

College of Physicians, Philadelphia, Pennsylvania. 

Colorado College, Library, (kilorado Sy)rings, (>)lorado. 

Colorado School of Mines, Library, Golden, Colorado. 

Colorado Scientific^ Society, Denver, Colorado. 

Colorado University, Library, Boulder, Colorado. 

Columbia Tbiivernty, Library, New York City, New York. 

Cmnmerz lliblothek, Hamburg, Germany. 

<^)mmissao Geographic e Geologica, San Paulo, Brazil. 

(Vmcilinm Bibliograjdiicuin, Zurich, Switzerland. 

Conne(*iicut A(‘ndeniy of Arts and Sciences, Yale Station, New Haven, 
Connecticut. 

tV)nnecticnt State Library, Hartford, (kmnecticut. 

<'ommissionen foi* Tx^delsen of Geolosiska og Geographiska, Copen¬ 
hagen, Denmark. 

Cormdl T'nivei*sity. Library, Ithaca, New York. 

Dalhousie College*, Libraiy, Halifax, Nova Scotia, Canada. 

Dav(m|M>ri Academy of Natural Sciences, Davenport, Iowa. 
Delaware County Institute of Scienc'e, Mcnlia, Pennsylvania. 

Denison University, Scientific LalKjratories, Granville, Ohio. 

Denver Univei*sity, Library, Denver, Colorado. 

Department of Mines and Agriculture, Sidney, New South Wales. 
Department of the Interior, Canadian Archives, Ottawa, Canada. 
Detroit Public Library, Detroit, Michigan. 

Deutsche Botanische Gesellschaft, Berlin, Germany. 

Deutsche Entomologische National Museum, Berlin, Gemany. 
Deutsche Geologis<*he Gesellschaft, Berlin, Germany. 

Deutscher u. OesfeiTeichischer Alpen-Verein, Munich, Germany. 
Dentscher Wissenschaftlicher Verein, Santiago, Chili. 

Division of Entomology, Dominion Department of Agriculture, Ot¬ 
tawa, Canada. 

Ecole Nonnale Sup<^rieure, Paris, Prance. 
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Ec-ole Pmtiqiu^ des Haute» Etndes, Sorboiine, Paris, Prauce. 
Kdinburgli Field Naturalists aud Microscopical Sixaety, Edinburgh, 
8<*otland. 

Edinburgh (icological Society, Edinburgh, Scotland. 

Edinburgh University, Library, Edinbm*gh, Scotland. 

P^lgin Scientific* Society, Elgin, Illinois. 

Elisha Mitchell Sc'ientitic Society, ('hapel Hill, NortJi Carolina. 
Elphinstone (V>llege, Library, Bombay, India. 

Entomologic*al Society, ('avendish Scjuare, W\ London, England. 
EntoTnc)logic*al Soc iety of Canada, Quebec', Canada. 

Entomological Soc iety of Ontario, Ouelpli, (^anada. 

Entomologischer A'erein, Steitin, Germany. 

Kntoinologiska Foerening, Stockholm, Swcdcni. 

Essex Institute, Salem, ^Mass. 

Field Museum of Natural History, <'liic*ago, Illinois. 

Finska Vetenska]) Sovietc^l, Helsingfcu’s, Finland. 

Folia Bibliographic*a, Berlin, Germany. 

Franklin & Marshall Collc»ge, Library, Lansaster, TVnnsylvania. 
Geographical Society of Australia, Queensland Branc'h, Brisbane, 
Australia. 

Geographical Sociedy of California, San Francisco, Califcu'uia. 
GcM)gra])hical Society of Finband, Hcdsingfoi's, Finland. 

Geographic*al Society of Philadelphia, JMiiladelphia, Pennsylvania. 
Gc‘ogra])hical Sewiety of (Quebec, (Quebec*, Canada. 

<icx)grai)hische Gescdlsc’haft, Bremen, Germany. 

G eogra phi sell e (tesc'llschaft, Greifswald, (lennany. 

G cx>gra phi sell e Gcwllschaft filer Thueringen, Jcaia, tlcnanany. 
Geological Society of South Africa, Jedmnnisburg, South Africa. 
Geological Surven, 1 icqiartmeiit of Mines and Agric'iilture, Sidney, 
New Scuith Wales. 

Geologic*al Survey <d' Missouri, Jefferson City, Missouri. 
fJecdogical Survey of NeAvfouncIland, St. Johns, Nc^wfoundland. 
Geological Survey of Xc*w Jei*sey, New Brunswic k, New Jersey. 
Geological Survey of New Zealand, AVellington, Nc^w Zealand. 
Gc*ologic*al Survey cd Victoria, MellHUirne, A’ictcu'ia, Australia. 
Geologisc'he Gcwllsc-haft flier IJngarn, Buda]K*st, Hungary, 
tieologiska Commissi on c*n i Finland, Helsingfors, Finland. 
Georg-Augusts Univensitaet, Goedtingen, Geimany, 

Georgia University, J^ibrary, Athens, Georgia. 

Glasgow Geological Society, (Basgow, Scotland. 

Glasgow Sc'hool Board, Glasgow% Scotland. 

Glasgow University, Library, Glasgow, ScMitland. 

Government Botanist, Melbourne, Victoria, Australia. 

Government Fisheries Station, Tuticorin, India. 

Grand Rapids Public* Library, Grand Rapids, Michigan. 

Grossherz Bad. Albert-Ludwigs Universitaet, Bibliothek, Freiburg, 
Geimany. 

Grossherz Hessische Ludwig-Universitaet, Bibliothek, Giessen, Hessen, 
Germany. I I { i 

Grossherz Rujirecht-Karls Universitaet, Heidelberg, Germany, 
ftrossherz Saechsische Gesant Universitaet, Bibliothek, Jena, Ger¬ 
many. 
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Gulf Biological Station, Baton Rouge, Tx>iiisiana, 

Hackley Publi<* Library, Muskegon, Michigan. 

Hall Fowler Memorial Librai’^', Ionia, Michigan. 

Harvard Museum of (N)mparative Z<K>logy, Cambridge, Maswichusetts. 
Harvard University, Gray Herbarium, ('ambridge, Massac^husetts. 
Havana University, Library, Havana, Cuba. 

Hillsdale (Vdlege, Library, Hillsdale, Michigan. 

Hrvatsko Prirodosloyno Druslvo, Agram, Uroatia, Austria-IIurgary. 
Hull Literary and PhihKSuphi<‘al Society, Hull, England. 

Idaho Univer'sity, Library, Moscow, Idaho. 

Illinois Geological Survey, Urbana, Illinois. 

Illinois State Laboratory of Natural History, Urlmna, Illinois. 
Illinois State Museum of Natural History, S])ringfield, Illinois. 
Illinois University, Library, University Station, Urbana, Illinois. 
Imperial Uharkovskii Universitet, Bibliothek, ('harkow, Russia. 
Imperial \ arsavskij T'niversitet, Bibliothek, Wjirsaw, Russia. 
Imperial Institute of the United Kingdom, London, England. 
lm]K*rial lurjeyskij I'uiversitet, Bibliothek, Dorpat, Russia. 

Imperial Mchskovskij Universitet, Moskow, Russia. 

Inij^erial Moskofskoie Gbshchestvo Iest(*stvo-lspytatelei. Moskow, 
Russia. 

Imperial Sankt-IVtersburgskoie Mineralogicheskoh^ Obshchestvo, St. 
Petersburg, Russia. 

lm|H‘riai University of Tokvo, Library, Tokyo, Japan. 

Indiana Academy of Science, lndiaua]>olis, Indiana. 

Indiana Geological Survey, Indiaua])olis, Indiana. 

Indiana rniversity, Library, Bloomington, Indiana. 

Inspe('torate General of (''ustoms. Statistical l)e])artineut, Shanghai, 
Uhina. 

Institute de Frame, Paris, France. 

Institute dcs Mines, St. Petersburg, Russia. 

Institute Jaixembourgeois. Section d(^ S<*iences Naturelh^, Luxem¬ 
burg, France. 

Institute of Jamaica, Kingston, Jamaica. 

Tstituto Historico, Gwgraphico y Ethynographico, Rio de Janeiro, 
Brazil. 

Institution of (h'vil Engineers. Great Gecu'ge St., I^mdon, England. 
Iowa Academy of Sciences, Moinas, Iowa. 

Iowa Geological Suney, l)es Moines, Iowa. 

Iowa Univei^sity, Library, Iowa Oity, Iowa. 

Iron Mountain Carnegie Library, Iron Mountain, Michigan. 

Istituto Geografico Militare, Florence Italy. 

Istituto Scientifico della R. Uuiversita, Rome, Italy. 

Jackson Publi<* Library, Jackson, Miclngan. 

Jagellonische Universitaet, Biblhdhek, Karkau, Austria-Hungary. 
Jardin Botanique de LJiXat, Binixelles, Belgium. 

Jenaische Zeitschrift filer Medicin d. Naturwissenschaften, Jena, Ger¬ 
many. 

John (Verar Library, Chicago, Illinois. 

Johns Hopkins University, Baltimore, Maryland. 

K. Bayerische Botanische Gesellschaft, Regensberg, Gei*many. 
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K. Boehmigiche Gesollscliaft der Wissensehaft, Praj?, Aufitria-Hnngary. 
K. K. Deutsche Karl-Ferdinand TTniversitaet, Bibliothek, Prag. Aus¬ 
tria-Hungary. 

K. K. Geogra]>his<*he Gt^cllschaft, Wien, Ausiria-Hungary. 

K. K. (leologisclie Beiclisanstalt, Wien, Austria-Hungaria. 

K. I^eopoldiniscli-Caroloninische Deiitsclie Akadeinie der Natiirfor 
schen, Halle-an-der-Saale, Gernian3\ 

K. K. Leopold-Franzens TTniversiiaet, Bibliothek, Innsbrink, Tyroll 
Austria. 

K. Magyar TernK^szettudoniAnyi Tilrsulat, Tarsulat, Austria-Hungary. 
K. K. Universitaet, Bibliothek, Wien, Austria-Hungary. 

K. K. Zoologische-Botanische G(»sensc]iaft, Wien, Austria-Hungary. 

K. Zoologische (Jenootsliap “Natura Aiiis Magistra,’^ Amsterdam, 
Netherlands. 

Kais XTniversitaet Bibliothek, Kansan, Russia. 
Kaiser-Wilhelms-Univei*sitaet, Bibliothek, l^trassburg, Germany. 
Kaiserliche TTniversitaef, Bibliothek, St. Petersburg, Russia. 

Kansas Academy of Science, Topeaka, Kansas. 

Kansas State Historical Society and Department of Archives, Topeka, 
Kansas. 

Kansas University, Lawrence, Kansas. 

Kantonale TJnivei’sitaet, Bibliothek, Bern, Switzerland. 

Kentucky Stale College, Agricultural ExperimenI Station, Lexington, 
Ky, 

Kjbenhavns Universitet, Bibliothek, Kokenhagen, Denmark. 
Kjbenhavns Universitet, Bibliotliek, Ko|>enhagen, Denmark. 

Kongl, Albertus XTniversitaet, Bibliothek, Koenigsberg, Prussia, Ger 
many. 

Kongl. Alexanders Universitctet I Finland, Bibliothek. Jlelsingfoi's, 
Finland. 

Kongl. Bayerisclien I^udwig-Max.lJniversitaet, Munich, Germany. 
Kongl. (^Jiristian-Albrechts TTniversitaet, Kiel, tJennany. 

Kongl. Eberhard-Karls-Univ<‘rsitaet, Bibliotlu‘k, Tuebingen, Germany 
Kongl. Frederiks X'niversitet, IXibliothek, Christiana, Norway. 

Kongl. Friedrich-AlexandcTs Universitaet, Bibliothek, Erlangen. 
Bayern, Geiinany. 

Kongl. Friedricli-Wilhelins Universitaet, Bilbiothek, Berlin, Germany. 
Kongl. Jiilius-Maximilians Univei*sitaet, Bibliothek, Wurzburg, Ger 
many. 

Kongl. Karolinska Universitetet, Bibliotheket, Imnd, Sweden. 

Kongl. XTngarische XTniversitaet, Bibliothek, Buda])est, Hungary. 
Kongl. XTniversitaet, Bibliothek, Breslau, (Germany. 

Kongl. Universitaet, Bibliothek, Greifswald, Germany. 

Kongl. XJniversitaet, Mnenster in Westfalen, Preiisseri, Germany. 
Kongl. XJniversitetet I XJpsala, Bibliothek, XTj)sala, Sweden. 

Kongl. Zoologis(*hes In.stitut, Frie<lrich-Wilhelms XIniversitaet, Berlin, 
Germany. * 

Kongliga Svenska Yetenskap Akaden»ien, Stockholm, Sweden. 

Laval XJniversity, library, Quebec, Canada. 

Leeds University, library, L<^*ds, ICngland. 

Leland Stanford Univcr.sily, Xabrary, Stanford University, California. 
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Linnoan and Instorioal Society, Lancaster, Pennsylvania. 

Linnean Sociely of London, Hnrlinjijton House, W. London, England. 
Linnean So<‘iety of New South Wales, Sydney, New South Wales. 
Linnean Society of New York, New York Pity, Ncav York. 

Liverpool Gc*ological Society, Ijiverpool, England. 

Liverpool T’^niversity Library, Idverpool, England. 

Lloyd Library, (Mncinnati, Ohio. 

London School Board, London, England. 

Mcfiill University, Library, Montrc*-al, (Canada. 

Magyar Ornithologiai Koezpont, Budapest, xiustria-Hungary. 

K. Magyar TerTni''‘Szetliidonianyi IVirsnlat, Budapest, Austria-Hun- 
gary. 

Maine University, Library, Orono, Maine. 

Man(*hester 0(H)graphi(*al Society, Manclu'ster, England. 

Man<*hester Geological Society, Mancheslor, England. 

Manchester University, Lilmiry, Manchester, England. 

Manila University, Library, Manila, Philippine Islands. 

Manitoba Historical and Scientific Society, AVinnipeg, IManitoba, Can¬ 
ada. 

^Manitoba University, Library, Winni]H‘g, Manitoba, Canada. 

^larine Biological Laboratory, Wood’s lloll, Massachusetts. 

Maryland Geological Surve\, Baltimore, Maniand. 

Massac'husetts Board of Cattle (Vmiinissioners, Boston, ^Massachusetts. 
.Massachusetts Horticultural So<-ieiy, lioston, Massachusetts. 
.Medicinische Naturwissenschaftliche Section des Siehenbuergischen 
Museum Verein, Klausenhurg. Austria-Hungary. 

Melbourne University, Library, Melboiiine, Australia. 

Michigan Agricultural f'ollcge. Library, Agricultural (.\)llege, Mich¬ 
igan. 

^Michigan College of INfines, J>ihrar\, Honghton, Michigan. 

Michigan Geologi<*al and Biological Survey, Lansing. Michigan. 
Michigan State Normal School, Library, ^larqnettc, IVrichigan. 
Michigan State Normal School, Library, Ypsilanti, ^lichigan. 
Milwaukee Public ]Museuiu. Mihvauk(H^ AVi.scoiisiu. 

Minister of Public Instruction, Paris, France. 

^Minnesota Academy of Natural Science, Minneapolis, Minnesota. 
Minnesota University, Library, Minneapolis. Minnesota. 

Missouri Botanical Garden, St. Louis, ^lissoiiri. 

Missouri Bureau of Geology and Mines, Holla, Missouri. 

Missouri University, Jjibrary, <\)lnnilua, ]Mi.ssonn. 

Montana TTniversity, Library, Missoula, Montana. 

Mnseo Civico di Storia Naturale; Trieste, Austria-Hungary. 

Museo, Nacional, Montevideo, Uruguay. 

Mureo Nacional de Buenos Aires, Bnc^ios Aires, South America. 
Miieso Nacional de llistoria Natural, Mexico City, Mexico. 

Museu Paraense de Historia Natural, Para, Brazil. 

Museii Paiilista, San Paulo, Brazil. 

Museum fuer Natiiru. Heimatkunde, Magdeburg, Germany. 

Museum of Geology and Archaeology, Princetoii, New Jei-sey. 
Museum of Natural History, Springfield, Massachusetts. 

National Academy of Sciences, Washington, 1). C. 
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National Uni\v.i*sit,y, Librai*y, Athens, Greece. 

Natural History and Philosophical Moiety, Belfast, Ireland. 

Natural History Sm iety, Montreal, Oinada. 

Natural History So<dety of Glasgow, Glasgow, Scotland. 

Natural History Society of New Brunswick, SI. Johns, New Bruns* 
wick. 

Natural History Society of N<u*thumberland. Newcastle upon Tyne. 
England. 

Naturforschende (tesellschaft, Baniburg, Gennany. 

Naturfors(*hende (^esellschafl. Basel, Switjserland. 

Naturfoi*schende Gesellschaft. Bern, Switzerland. 
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